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PROBLEMS 

I 

In Simple Equations of one Unknown Quantity. 

1. What nimiber is that to the double of which if 13 be added, the 
gum will be 75 ? 

Let X represent the number ; then 
« 2x represents double the number ; 

and by the conditions of the problem, the Equation will be 

2a;+13=75. 
This Equation will give a?=31. 

2. Find a number such that if it be multiplied by 5, and 24 be sub- 
tracted from the produfet, the remainder will be 36. 

Let X represent the number ; then 
5a? represents 5 times the number ; 
and by the conditions of the problem, the Equation will be 

5ar-24=36 ; 

which will give x=zl2. 

3. What number is that to ^ of which if 25 be added, the sum ob- 
tained will be equal to the number itself minus 39 ? 
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Let X represent the number ; then 

- represents one third of the number ; 
and the Equation will be 

| + 25=a;-39; 

from which we shall find ar=96. 

4. Find a number such that if |- of it be subtracted from thrft* 
times the number, the remainder will be 77. 

Let X represent the number ; then 

- represents (me fourth of the number ; and 

3x represents three times the number. 
We shall then have the Equation 

iirom which the value of x will be found equal to 28. 

5. Find what number added to the sum of one half, one third, and 
one fourth of itself will be equal to 4 added to twice the number. 

Let X represent the number ; then 

- represents one /^o//" of the number ; 

~ represents one third of the number ; and 

/jr 

- represents one fourth of the number ; 

and, by the conditions of the problem, the Equation will be 

from which we shall find a; =48. 

6. Divide the number 165 into two such parts, that the less may be 
equal to -^-^ of the greater. 



Let X represent the less part ; then 
165—x represents the greater ; 
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and the Equation will be 



165-x 

^= -10- 

This Equation will give a;=15, the less part ; hence 165—15=160 
is the greater. 

7. Divide the number 100 into two such parts that six times the 
less may be equal to twice the greater. 

• _ ' 

Let X represent the less part ; then 

100— a; represents the greater ; 

6a; represents 6 times the less ; and 

200 — 2a; represents ttaice the greater. 
We shall then have the Equation 

6a;=:200-2a;; 
which will give a; =25, the less part ; hence 100—25=75 is the greater, 

8. It is required to divide 75 into two such parts that 3 times tho 
greater may exceed 7 times the less by 15. 

Let z represent the less part ; then 

75— a; represents the greater ; 

225— 3a; represents 3 times the greater ; and 

7a; represents 7 times the less. 
The Eouation will then be 

225-3a;=7a;+15. 

This Equation will give.a;=21, the less part; hence 75—21=54 
is the greater. 

9. What sum of money is that to which if $100 be added, ^ of the 
amount will be $400 ? 

Let X represent, the ^um ; then 

2 2a;+200 2 

- (:»+100), or , represents - of the amount obtained 

after adding $100. 

The Equation will then be 

which will give a;=$500. 
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10. A prize of $100 is to be divided between two persons — ^the 
sharo of the first being J of that of the other. What are the shares ? 

Let X represent the share of the second; then 
100— a: represents the share of the first; 
and the Equation will be 

100-0;= y; 

firom which x will be found =$56^, the share of the second; hence 
100 — 56 J = $43| , the share of the first, 

11. A post has \ of its length in the mud, J of it in the water, and 
15 feet above the water. What is the length of the post ? 

Let X represent the length, in feet; then 
2 represents the part in the mttd ; 

- represents the part in the water ; and 
o 

15 feet is the part ahove the water. 

The Equation will then be 

1 + 1+16=.; 

from which x will be found =36 feet. 

12. Find a number such that if it be divided by 12, the divisor, 
dividend, and quotient together shall make 64. 

Let x represent the number ; then 

\2 lA \h& divisor ; 

X represents the dividend; and 

X , . 

-— represents the quotient. 

We shall then have the Equation • 

12+ic+ ^ =64. 
This Equation will give a? =48. 

13. In a mixture of wine and cider, j of the whole jdus 25 gallons 
was wine, and ^ part minus 5 gallons was cider. What was the whole 
number of gallons in the mixture ? 
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Let X represent the number of gallons ; then 

- + 25 represents the number of gallons of itdne ; and 

X 

- —5 represents the number of gallons of cider ; 
o 

and the Equation will be 

X X 

-+25 + --6=^, 
This Equation will give a; = 1 20 . 

14. Afler a person had expended $10 more than ^ of his money, he 
had $15 more than ^ of it remaining. What simi had he at first f 

Let X represent the sum ; then 

r +10 represents the amount expended; and 
o 

X— - —10 represents the amount remaining. 

o 

Then, by the conditions of the problem, we shall have • 

X or 

^___10=-+15; 

&om which we shall find a; =$150. 

15. Divide the number 91 into two such parts that if the greater be 
divided by their difierence, the quotient may be 7. 

Let X represent the greater part ; then 
91— a; represents the less; and 
ar— (91— a;), or 2j:— 91, represents their difference; 
and the Equation will be 

X ■ „ 



2a;-91 



This Equation will give or =49 the greater -part ; hence 91—49=42, 
is the less part. 

16. A and B had equal sums of money ; the first paid away $25, 
and the second $60, when it appeared that A had twice as much left 
as B. What sum had each ? 
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Let X represent the sum each had ; then 

x-^25 represents the sum A had afler spending $25 ; and 
xSO represents the sum B had after spending $60. 

Then, by the conditions of the problem, we shall have 

a;-25=2(a;-60); 
from which we shall find a; =$95. 

17. After paying away \ of my money, and then I of what was 
left, I had $180. What sum had I at first ? 

Let X represent the sum ; then 

X 

2 represents the first payment ; 

- of — , or — , represents the second payment ; and 

X 3x Sx 
«— 7 — jrr, or -r-, is the remainder aft«r both payments. 
4 20 5 

"We shall then have the Equation 

X 3x 

X =180: 

'4 20 

which will give ir=$300. 

18. A line 37 feet in length is to be divided into 3 parts, so that the 
first may be 3 feet less than the second, and the second 5 more than the 
third. What are the parts ? 

Let X represent the length of the third part ; then 
X'\-5 represents the length of the 2d part ; and 
x-\-2 represents the length of the 1st part. 

The Equation will then be 

a:+(a;+5)+(a:+2)=37; 

from which x will be found = 10 feet, the third ipoxi; hence 10 -|- 5= 15 
feet, the second part ; and 10 -|- 2= 12 feet, the first part. 

19. A can perform a piece of work in 12 days, and B can perform 
the same in 15 days. In what time could both together do the work ? 

Let X represent the number of days. 
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Then, since A could do ^^ of the work, and B -^^ of it in 1 day, 

or 

T- represents the part A could do in a; days ; and 

X 

- represents the part B could do in rs days, 
lo 

The Equation will then be 

/jr 4j 

-- + TT =1» ^he entire work* 
12 Id 

This Equation will give ar=6f days. 

20. If A can mow a certain field in 6 days, B in 8 days, and in 
6 days, in what time could the three together do it ? 

Let X represent the number of days. 

Then, since A could mow ^ of the field, B ^ of it, and C \ of 
1 day, 

- represents the part A could mow in x days, 
6 

- represents the part B could mow in x days ; and 

8 

- represents the part could mow in x dayjK 
We shall then have the Equation 

X x X 

g + g + ^ = l, the enUrefM, 
which will give a; =2/^ days. 

21. Out of a cask of wine which had leaked away a third part, 20 
gallons were aflerwards drawn, and the cask was then found to be but 
half full. How much did it hold ? 

Let X represent the number of gallons ; then 

X 

- represents the number lost by leakage ; 

2x 

~ represents the number then remaining ; and 

2a: 

-77 20 rfJpresents the number remaining afte^r 20 gallons were 

o 

drawn. 
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The EquatLon will then be 

2x X 

-- —20= -: 
3 2* 

from which we shall find a; =120 gallons. 

22. It is required to divide $300 between A, B, and C, so that A may 
have twice as much as B, and as much as the other two together. 

Let X represent B's share ; then 

2x represents A's share ; and 

3a; represents O's share. 
We shall then have the Equation 

a;+2a:+3a;=300; 
which will give ic=$50, B's share ; hence 2x50 =$100 is A*s share; 
and 3 X 50 = $150 is G's share. 

23. A gentleman spends |^ of his yearly income in board and lodging, 
f of the remainder in clothes/ and then has $20 left. What is the 
amount of his income ? 

Let x represent his income ; then 

— represents the amount spent in hoard cmd lodging ; 
o 

- of -, or — , represents the amount spent in clothes ; and 

2x 2x 
X _. represents the amount remammg. 

We shall then have 

2a; 2x ^^ 

X =20 : 

3 9 ' 



from which x will be found equal to $180. 

24. A person, at the time he was married, was three times as old 
as his wife, but 16 years afterwards, he was only twice as old. What 
were their ages on their wedding day ? 

Let X represent the vnf^s age ; then • 

3a; represents the husband's age ; 

ar+ 15 represents the wife's age 16 years afterwards ; and 
3x-|-15 represents the husband's age 15 years afterwards. 

Then, by the conditions of the problem, we shall have 



HH) ONE UNSUOWN QUANTITY. 13 

3x+15=2{x+15); 

from which x -will he found =15 years, the wife's age ; hence 3 X 15=45 
years, was the hushand's age. 

25. Two persons, A and B, lay out equal sums of money in trade ; 
the first gains $126, and the second loses $67, and A's money is now 
double of B's. What did each lay out ? 

Let X represent the sum each laid out ; then 

a;+ 126 represents the sum A had after gaining $126 ; and 
ar— 87 represents the sum B had after losing $87. 

Then the Equation wiU be, 

a;+126=2(a:-87); 
Which will give a;= $300. 

26. A coiiriet who travels 60 miles a day had been despatched 5 
days, when a second is sent to overtake him, who goes 75 miles a day. 
In what time will he overtake him ? 

Let X represent the number of days ; then 

x-\-5 represents the number of days the Jirst traveled ; 
60(a;4-5) represents the number of miles the Jirst traveled ; and 
75x represents the number of Tniles the second traveled. 

Since both traveled the same number of miles, we shall have 

60(a;+5)=75a?; 
firom which we shall find a; =20 days. 

27. An island is 60 miles in circumference, and two persons, A and 
B, start together to travel the same way around it ; A goes 15 miles a 
day> and B 20. In what time would the two come together again ? 

Let X represent the number of days ; then 

15a; represents the distance A traveled ; and 
20a; represents the distance B traveled. 
Since the distance B traveled exceeds the distance A traveled, by 
the cii*cumference of the island, the Equation will be 

20.r— 15ar=60; 
from which x will be found equal to 12 days. 

28. A man and his wife usually drank out a cask of beer in 12 days, 
but when the man was from home it lasted the woman 30 days. How 
many days would the man alone be in drinking it ? 
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Let X represent the number of days ; then 

- represents thi part he would drink in one day ; and 

X 

— r is the part the tooman would drink in one day. 
We shall then have the Equation 

— ^" on = To> ^^ P^^^ ^^^^ would drink in 1 day. 
From this Equation we shall find a? =20 days. 

29. If A and B together can do a piece of work in 9 days, and A 
alone could do it in 15 days, in what time could B alone do the work ? 

Let X represent the number of days ; then 

- represents the part B could do in 1 day ; and 

--- is the part A could do in 1 day. 
lo 

We shall then have the Equation 

- -f ~ = Q> ^^I^^^ ^^^ could doinl day. 
This Equation will give a; =22 J days. 

30. The hour and minute hands of a watch or clock are exactly 
together at 12 o'clock. When are they next together ? 

The dial face of the clock is divided into 60 egticd minvte spaces. 

Let X represent the number of these spaces passed over by Uie lumr 
hand before the two hands are next together. 

Then, since the 7ninute hand moves 12 times as fast as the hour 
hand, 

12jc represents the number of spaces passed over by the minute 
hand before the two are next together. 

But 60-\-x also represents the number of these spaces passed over 
by the minute hand in the same time. 

We shall then have the Equation 

12i;=60+.r; 

which will give a;=5/y spaces ; hence they will be together 6^j minutes 
past 1 o'clock. 
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31. It is required to divide $1000 between A, B, and C, so that A 
shall have half as much as B, and half as much as A and B together. 

Let X represent A's share ; then 
2x represents B's share ; and 

— represents O s share. 

The Equation will then be 

X+2X+ — =1000; 

which will give ar=:$222|, A's share; then 2 X 222| = $444 J, B's 
share; and f x222j=$333|, O's share. 

32. A person being asked the hour, answered that the time past 
noon was f of the time till midnight. What was the hour ? 

Let X represent the number of hours past noon ; then 

\2—x represents the number of hours till midnight; and, by the 
conditions of the problem, we have the Equation 

which will give a;=4f hours =4/i. 48wi. 

33. It is required to divide the number 60 into two such parts, that 
their product shall be equal to the square of the less. What are the 
parts ? 

Let X represent the less part ; then 
60— a; represents the greater part; 
60.c—a;2 represents their ^/•o^z^ci; and 
3a:2 represents three times the square of the less. 

The Equation will then be 

OOar— a;2=3aj2. 
Dividing both sides by x, we have 

60— a;=3jr; 
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from which 4; will be found =15, the less part; hence 60 — 15=45, 
the greater part. 

34. How much wine at 90 cents a gallon, and how much at $1.50 
a gallon, will be required to form a mixture of 20 gallons which shall 
be worth $1.25 a gallon ? 

Let X represent the number of gallons at 90 cents a gallon ; then 
20 —ar represents the number of gallons at $1.50 a gallon; 
90a; represents the valite of the 1st kind in cents; 
150(20— «) represents the vcUtce of the 2d kind in cents; and 
20 X 125, or 2500 cents, is the value of the mixture. 

The Equation, then, will evidently be 

90a;4- 150(20 -a;)=2500; 
which will give a;=8J gallons, the quantity at 90 cents a gallon ; hence 
20— 8J-=llJ gallons, the quantity at $1.50 a gallon. 

35. A cistern is supplied with water by three pipes which would 
severally fill it in 4, 5, and 6 hours. In what time would the three 
pipes running together fill the cistern ? 

Let X represent the nimiber of hours. 

Then, since the first would fill 4- of the cistern in 1 hour, the second 
^ of it, and the third -J- of it, 

- represents the part the 1st would fill in a: hours ; 

X 

7 represents the part the 2d would fill in a: hours ; and 

X 

- represents the part th6 3d would fill in a? hours. 
Then, we shall have the Equation 

XXX 

7 + ^ + ;: =1> the entire cistern^ 
4 5 6 

from which x will be found =1^7 hours. 

36. If $1000 be divided between A, B, and C, so that B snaU nave 
as much as A and half as much more, and C as much as B and half as 
much more," what will be the portion of each ? 

Let X represent A's share ; then 

X 3'K 

«+ -, or ~, represents B's share ; and 



(78) ONE UNKNOWN QUANTITT. 17 

3x 1 3a: 9ar 

— + - of — , or — , represents C's share. 

^ M ^ 4: 

The Equation will then be 

x+— + —=1000; 

from which x will be found equal to $210^, A's share; kence f of 
210^^^ = $315i|-, B's share ; and f of 210^;| = $473^f , C's share. 

37. A person has a lease forN99 years, and f of the time which has 
expired on it is equal to | of that which remains. Required the time 
which remains on the lease. 

Let X represent the time remaining ; then 

99— a; represents, the time expired. 
Then, by the conditions of the problem, we shall have 

|(99-.)=|; 

which will give a: =45 years. 

38. A merchant bought cloth at the rate of $7 for 5 yards, which 
he sold again at the rate of $11 for 7 yards, and gained $100. How 
many yards were thus bought and sold ? 

Let X represent the number of yards. 

Then, as |- of a dollar is what he paid per yard^ and i^ of a dollar 
what he received per yard, 

Ix 

— represents what he paid for x yards ; and 

-— represents what he received for x ya^ds. 
Since he gained 100 dollars, we shall have the Equation 

from which we shall find ar=583^ yards. 

39. A and B together possess the sum of $9800 ; and five-sixths of 
the sum owned by A is the same as four-fifths of the sum owned by B. 
What is the sum owned by each ? 

Let X represent the sum owned by A ; then 
9800— ar represents the sum owned by B. 
2 
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By the conditions of the problem, we shall have 

^= g (9800 -a;); 

which will give a; = $4800, A*s sum of money; hence 9800—4800 
=$5000, is B's sum of money. 

40. The assets of a bankrupt, amoimting to $5600, aje to be divided 
among his creditors, A, B, and G, according to their respective claims. 
A's claim is ^ of B's and C's is f of B's. What sum must each of the 
creditors receive ? 

Let X represent B's claim ; then 

- represents A's claim ; and 

2x 

-^ represents C's claim. 

The Equation will then he x+ - + ~ =5600 ; 

which wiU give x=$26S4j%, B's claim; then 2584,3^-^2 =$1294 A, 
is A's claim ; and f of 25S4:j%=il723^j, is C's claim. 
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1. Find two numbers such,, that | of the first with J- of the second 
shall be equal to 9, and | of the first with ^ of the second shall be 
equal to 5. * 

Let X represent the^r^^ and yihe second nmnbei ; then, by the con- 
ditions of the problem, we shall have 

X V 

2 +1=9; and 

•^ + y =5. 
4^5 

These Equations will give ar=8, and ^=15. 

2. Divide the number 100 into two such parts that ^ of the first 
and J- of the second part shall together make 30. 
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Let X represent the firsts and y the second part ; then vre shall have 
the Equations, 

X + y = 100; and 

"^ + ^ =30. 
From these Equations we shall iind 2;= 60, and ^=40. 

3. Find two numhers such that their sum shall he 60, and the less 
numher ^ of the greater. 

Let X represent the greater, and y the less. 
The Equations will tiien he 

a:-f-2/=60 ; and 

X 

which will give a?=45, and y= 15. 

4. At a certain election, 946 men voted fi)r two candidates, and the 
successful one had a majority of 558. How many votes were given for 
each candidate ? 

Let a? represent the number for the successful, and y the numher for 
the UTisuccessfid candidate. 
We shall have the Equations 

a? 4-^=946; and 
d?--^=558; 
from which Equations x will he foimd =752, and 3/= 194. 

5. Divide the numher 48 into two such parts, that the quotient of 
the greater part divided by 4 may be equal to 4 times the quotient of 
the greater part divided by the less. 

Let x represent the greater, and y the less part. 
We shall then have the Equations 

a?+2/=:48; and 

^ ^ 4ic . 

4 ~" y ' 

from which we shall find a; =32, and 2^= 16. 

6. A, B, and C, make a joint contribution, which, in the whole, 
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amounts to $400 ; B contributed twice as much as A and $20 more, 
and C as much as the other two together. What sum did each con- 
tribute? 

Let X represent A's contribution, y B's, and z C's. 

By the conditions of the problem, the Equations will then be 

ar+2/+2J=400; 
y=2x+20; and 

Z::^X-\-y. 

These three Equations will give a;=60, ^=140, and 2=200. 

7. Find three numbers such that the sum of the first and second 
shall be 35, the sum of the first and third 40, and the sum of the second 
and third 45. 

Let X represent the first y y the second ^ and z the third ; then the 
Equations will be 

x+y=35; 

x-{-z=4:0 ; and 

y+z=z45;' 
from which we shall find a; = 15, y=20, and 2;= 25. 

8. A sum of money was divided between A and B, so that B*s share 
was I of A's, and A's share exceeded | of the whole sum by $50 
What was the share of each ? 

Let x represent A's share, and ^ B's share ; then 
x+y represents the whole sum; and 

— ^— ^ represents f of the whole sum. 

By the conditions of the problem, we shall then have 

y= — ; and 

,^^+50. 
These Equations will give a;=$450, and ^=$270. 

9. The stock of three traders amounted to $760. The shares of 
the 1st and 2d together exceeded the share of the 3d by $240 ; and the 
share of the 1st was $360 less than the sum of the shares of the other 
two. What was the share of each? 
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Let X represent the share oiiliQ first, y the share of the second, and 
z the share of the third; then we shall have the Equations 

x+ys=:z+24:0 ; and 
x=zy-{-z— 360. 
These Equations will give a? =^$200, y=$300, and 2;=$260. 

10. A man being asked the age of himself and son repHed, " If I 
were -J- as old as I am + 3 times the age of my son I should be 45 ; and 
if he were J his present age + three times mine, he would be 111." 
Required their ages. 

Let X represent the father's age, and y the son's age. 
Then, by the conditions of the problem, we shall have 

X 

- 4-3^=45; and 

f +3ar=lll; 
4 

from which x will be found =36, and y=l'2 years. 

11. A and B together have $340, B and together $384, and A 
and C together $356. What sum has each ? 

Let X represent A's, y B's, and z C's, amount of money. 
We shall then have the Equations 

x+y=3A0; 
y+z=38i; and 
a;+s=356. 
These three Equations will give a;=:$156, ^=$184, and ;2;=$200. 

12. A number which is expressed by two digits is equal to 4 times 
the sum of its digits, and if 18 be added. to the number, its digits will 
be interchanged with each other. What is the number ? 

Let X represent the tens' and y the units' figure of the number. 
Then, since the number is equal to ten times the tens' figure + the 
units' figure, 

lOx+y represents the required number ; and 
1 Oy-\-x represents the number with its digits interchanged vrith 
each otlier. 
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By the conditiofis of the problem, the Equations will then be 
10j;-fy=4(a;+y); and 

from which we shall find a? =2, the tens' figure, and 2/ =4:, the units' 
figure. Hence the number is 24. 

13. It is required to divide the number 36 into three such parts, that 
J of the first, ^ of the second, and ^ of the third, shall all be equal to 
each other. What are the parts ? 

Let Xf y, and z represent the firsts second^ and third parts, respec- 
tively. 

The Equations will then be 

x+y+z=z^^\ 

- =• - : and 
2 3' 

3 "■ 4 

From these Equations we shall find ar=8, y= 12, and 2;= 16. 

14. A and B have both the same income ; A saves ^ of his annually, 
but B, by spending $50 per annum more than A, at the end of 4 years, 
finds himself $100 in debt. What is their income ? 

Let X represent their income ; then 

- represents what A saves annually ; and 
o 

Ax 

-T- represents yv'hat A spends annually ; hence 
o 

4a; 

-—-4-50 represents what B spends annually. 

Now, since B at the end of 4 years is $100 in debt, his expenses for 
that time, amount to 100 dollars more than his income for the same 
time. 

Then, since Ax represents B's income for 4 years, we shall have 

^(t +5o)=4a:+100; 
which will give a;=:$125. 
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15 A gentleman purchased a chaise, horse, and hainess, for $180 ; 
the horse cost twice as much as the harness, and the chaise twice as 
much as the horse and harness together. What was the price of each ? 

Let X represent the price of the harness ; then » 

2x represents the price of the horse ; and 

6ic represents the price of the chaise. 
We shall then havie the Equation 

a;+2x+6a?=180; 
which will give a; =$20, the price of the harness; hence 2x20 =$40, 
is the price of the horse ; and 6 X 20 = $120, is the price of the chaise. 

16. A farmer purchased 100 acres of land for $2450 ; for a part of 
the land he paid $20 an acre, and for the other part $30 an acre. How 
many acres v/ere there in each part ? 

Let X represent the numher of acres in the jirst^ and y the numher 
in the second part ; then 

20a; represents the cost of the 1st part; and 

301/ represents the cost of the 2d part. 
Hence we shall have the Equations 

ir-f 7/=100; and 
20a;+30y=2450; 
which will give x=i65, and ^=45 acres. 

17. What fraction is that to the numerator of which if 1 he added, 
the value will he \ ; hut if 1 he added to the denominator, the value of 
the fraction will be ^ ? 

X 

Let - represent the fraction. 

y 

Then, by the conditions of the problem, we shall have 
X 1 



y+l-r 
which will give a: =3, and ^=8, Hence the fraction is f . 

18. A and B together possess an income of $570; if A's in'come 
were thr^e times, and B's five times as much as each really is, they 
would together have $2350. What is the income of each ? 
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Let X represent A*s income, and y B's income. 
Then the Equations will be 

+yz=570; and 
3x'\'6y=2350. 
These Equations will give iP=$250, and ^=$320. 

19. "How old are we?" said a person to his father: "6 years 
ago," replied the latter, " I was a third more than 3 times as old as you 
were ; and in three years, if I multiply your age by 2^, it will then be 
equal to mine." What were their ages ? 

Let X represent the fatlier's age, and y the son's age ; then 

X — 6 represents the father's age 6 years ago; 

y— & represents the son's age 6 years ago; 

x+3 will be the father's age 3 years hence ; and 

y+ 3 will be the son's age 3 years hence. 
Then, by the conditions of the problem, we shall have 

a?— 6=3(^—6)4- ^^^; and 
o 

^+3 = 2i(2/+3); 

from which we shall find a: =36, and y=l5 years. 

20. Find a number such 'that if we subtract it from 4980, divide 
the remainder by 8, and subtract 123 from the quotient, we shall find a 
remainder equal to the number itself. 

Let X represent the number ; then 

4980— a? represents the remainder after subtracting the num- 
ber firom 4980 ; and 

4980— ic , . ft ,. .,. , 

' represents the quotient after dividing the remainder 

by 8. 

Then, subtracting 123 firom t]iis quotient, we shall have the Equation 

4980 -a; ^^. 
123 =ar; 

which will give ar=444. 

21. A laborer engaged for 40 days upon these conditions ; that for 
every day he worked he should receive 80 cents, but for every day he 
was idle he should forfeit 32 cents. At the end of the time he was en- 
titled to $15.20. How many days did he work, and how many was he 
idle? 
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Let X represent the number of days he worked^ and y the number he 
ivas idle; then 

80a; represents the number of cents he earned ; and 
32«/ represents the number of cents he forfeited ; also 
$15.20 is equal to 1520 cerUs. 

The Equations will then be 

x-{-y=AQ ; and 
. 80a:-32t/=i520. 
These Equations will give a:=25, and ^=15 days. 

22. A cistern containing 820 gallons is filled in 20 minutes by 3 
pipes, the first of which conveys 10 gallons more, and the second 5 gal- 
lons less than the third, per minute. How much 'flows through each 
pipe in a minute ? 

Let ar, y, and z respectively represent the number of gallons that 
flow through each pipe per minute. 

Then, since 20a;, 20y, and 20^; respectively represent the number 
of gallons that flow through each pipe in 20 minutes, we shall have the 
Equation 

20a;+20i/+202;=820. 
And the other Equations will evidently be 
x=z-\'10; and 
y=z—5. 

From these three Equations we shall find a; =22, y=7, and 2;= 12 
gallons. 

23. A trader maintained himself for 3 years at an expense of £50 a 
year, and each year augmented that part of his stock which was not 
thus expended by | thereof At the end of the third year his original 
stock was doubled. What was that stock ? 

Let X represent his stock ; then 

X--50 is what was left after the 1st expenditure; 

I .r. . a?— 50\ 4a:— 200 . , , , . « 

la?— 50H — I, or , IS what he had after augment-. 

ing his stock the 1st time ; 

/4a;-200 \ 4a;-350 . ^ , ^ ^ , «^ 

i 50 1, or , IS what was left afl»r the 2d ear- 

penditure; 
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/4a?-350 , , .4a;-350\ 16ar-1400 . ^ . ^ ^ ^ 
f , + J of 1, or , IS what he had 

after augmenting his stock the 2d time ; 

/16ar-1400 \ 16a?-1850 . , ^ i a a ^v 

I Q —501, or , IB what was left after the 

3d expenditure; and 

• /16ar-1850 . , ^ lGaJ-1850\ 64ar-7400 . ^ 

y g- +i of ^ j, or -^ , IS what he 

had after augmenting his stock the 3d time. 
Then, hy the problem, the Equation will be 

64a;-7400 _ 
27 "" ^' 

which will give aj=£740. 

24. A and B began to trade with equal sums of money. The first 
year A gained $40 ; and B lost $40 ; the second year A lost ^ of what 
he had at the end of the first, and B gained $40 less than twice what 
A lost ; when it appeared that B had twice as much money as A. What 
sum did each begin with ? 

Let X represent the sum ; then 

a;+40 is what A had at the end of the 1st year ; 
a;— 40 is what B had at the end of the 1st year; 

(a;+40 — — I, or — - — , is what A had at the end of the 

• 2d year. ^ 

And since A lost — - — , and B gained $40 less than tioice that 

«5 

sum, 

2 X — 40 represents what B gained the 2d year ; and 

^4.40 g/r 160 

(a:-40+2x ^^^^^ 40), or , is what B had at the 

3 o 

end of the second year. 

Then, by the problem, the Equation will be 

5a;-160 ^ 2c+80 
-3- ='^ -1— 

From this Equation we shall find ar=$320. 
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25. What fraction is that, whose numerator being doubled, and de- 
nominator increased by 7, the value becomes f ; but the denominator 
being doubled, and the numerator increased bv 2, the value becomes f ? 

Let - represent the fraction ; then the Equations will be 
2ar 2 ^ 

a;+2 _ 3 
2y - 5 

From these Equations we shall find a; =4, and y=5. Hence the 
fraction is |. 

26. A and B together can perform a piece of work in 8 days, A and 
C in 9 days, and B and C in 10 days. How many days would it take 
each person to perform the work alone ? 

Let Xy y, and z respectively represent the number of days in which 
A, B, and C could do it ; then 

- represents the part A could do in 1 day ; 

- represents the part B could do in 1 day ; 

- represents the part C could do in 1 day. 

And, since A and B together, in 1 day, would do J of the work, A 
and C together }' of it, and B and C together ^ of it, the Equa+ions 
will be 

X y 8 

i+^ = 9'^^ 

y z 10 
Subtracting the 2d Equation from the 1st, we shall have 

1 _ 1 _ J_ 
y z" 12 
Adding this to the 3d Equation, we shall have 
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2 _ ^ 

y ~.720' 
wliicli will give y=V1^\. The values of x and 2? will now be found 
equal to 14f |, and 23^^^, respectively. 

27. From two places which are 154 miles apart, two persons set out 
at the ^ame time to meet each other, one traveling at the rate of 3 miles 
in 2 hours, and the other at the rate of 5 miles in 4 hours ; in how many 
hours will they meet ? 

Let X represent the number of hours ; then, since 
3 

— ifi the number of miles the^r^^ goes per hour; and 

2 is the number of miles the second goes per hour ; 

~ is the number of miles thejirst goes in x hours ; and 

— is the number of miles the second goes in x hours. 

Then, since both together traveled 154 miles, the Equation will be 

3x 5x 
2 +-^=154; 

which will give a; =56 hours. 

28. In a naval engagement, the number of ships captured was 7 
more, and the nionber burned was 2 less, than the number sunk. Fif- 
teen escaped, and the fleet consisted of 8 times the number sunk. Of 
how many ships did the fleet consist ? 

Let X represent the number of ships ; then 

X 

3 represents the number sunk ; 
o 

Q +7 represents the number captured; and 
o 

X 

— —2 represents the number burned. 

8 

We shall then have the Equation 
which will give a? =32. 
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29. A and B together could have completed a piece of work in 15 
days, hut after lahoring together 6 days, A was left to finish it alone, 
■which he did in 30 days. In how many days could each have per- 
formed the work alone ? 

Let X represent the numher of days in which A could do it, and y 
the number of days in which B could do it ; then 

- is the part A could do in 1 day ; • 

- is the part B could do in 1 day ; and 

y 

- is the part both coUld do in one day. 
The first Equation will then he 

1 + 1=1. 

X y 15 

Now, since -^ is the part done by A and B together in 6 days, -f^ 
is the part which A did in 30 days. Hence, 30 is -^j of the nimiber of 
days in which A alone could do the work. 

The second Equation will then be 

9x 

— =30. 

15 

These two Equations will give a: =50, and y=21^ days. 

30.** On comparing two sums of money, it is found that | of the first 
is $96 less than f of the second, and that f of the second is as much as 
^ of the first. What are the sums ? 

Let X represent the ^7*5^ sum, and y the second. 

Then, by the conditions of the problem, the Equations will be 

2x 3?/ 

ff ^21 .^96; and 
o 4 

5y Ax 

'vhich will give ar=$720, and y=$512. 

31. A privateer, running at the rate of 10 miles an hour, discovers 
a ship 18 miles off, making way at the rate of 8 miles an hour. Li 
how many hours will the ship be overtaken ? 

Let X represent the number of hours ; then 
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10a: represents the number of miles the pnvateer runs from the 
commencement of the pursuit ; and 

8a; represents the number of miles the ship runs from the com- 
mencement of the pursuit. 

But as the shig w£ls 18 miles ahead at the commencement, 

8a;+ 18, also represents the number of niiles the privateer runs 
before overtaking the ship. 
The Equation will then be 

* 10a?=8a?+18; 

which will give a? =9 hours. 

32. In a composition of copper, tin, and lead, ^ of the whole mirvus 
16 poimds wa* copper, \ of the whole minus 12 pounds was tin, and \ 
of the whole plus 4 pounds was lead. What quantity of each was there 
in the composition ? 

Let X represent the copper y y the tin, and z the lead. 

Then, by the conditions of the problem, the Equations will be 



2 

x+y+z 
"""3 



-16=a;; 
12 =y; and 



. 4 
These Equations will give a: =128, y=84, and 2?= 76 pounds. 

33. The sum of $660 was raised for a certain purpose by four per- 
sons, the first giving \ as much as the second, the liiird as much as the 
first and second, and the fourth as much as the second and third. "What 
were the several shares contributed ? 

Let ar, y, z, and w, respectively represent the several shares. 
"We shall then have the Equations 

a;+y-f2;+«^=660; 

y 

z=x-{'y; and 
w^y-^-z. 
These Equations will givear=$60, ^=$120, 2=180, and v»=$300. 
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34. Two pedestrians start from the same point, and travel in the 
same direction ; the first steps twice as far as the second, but the second 
makes 3 steps while the first is making 2. How far has each gone 
when the first is 300 feet in advance of the second ? 

Let X represent the number of feet traveled by the first, and y the 
number traveled by the secmid. 

Now, from the problem, it is evident that the first takes J as many 
steps as the second; and, since the first steps twice as far as the second, 
the distance traveled by the first must be tvdce J, or ^ of that traveled 
by the second ; the 'first Equation is therefore 

Ay 

And since the first is 300 feet in advance of the second, the second 
Equation will be 

x—y-{-300. 
These Equations wiU give a? =1200, and y=900 feet. 

35. A merchant has cloth at $3 a yard, and another kind at $5 a 
yard. How many yards of each kind must he sell to make 100 yards 
which shall bring him $450 ? 

Let X represent the number of yards of the 1st kind, and y the 
number of the 2d kind ; then 

ox represents the number of dollars received for the 1st kind ; 
and 

5y represents the number of dollars received for the 2d kind. 
The Equations will then be 

a;+2/=100; and 

3x+5y=4:50. 

From these Equations we shall find a?=25, and y=76 yards. 

36. In the composition of a quantity of gunpowder, the nitre was 
10 pounds more than | of the whole, the' sulphur 4^ pounds less than 
J- of the whole, and the charcoal 2 pounds less than | of the nitre. 
What was the amount of gunpowder ? 

Let X represent the niunber of pounds ; then 

2x 

~- + 10 represents the number of pounds of nitre; 
o 
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- —4^ represents the number of pounds of svlphv/r; and 

\i2x \ ' 2.U 4 

-I—- +10j— 2, or^ -, represents the number of pounds 

of charcoal. 

The Equation will then be 

2a; , ^^ . a; ., . 2a; 4 
_+10+- -4^+ -_-=.; 

■which will give a; =69 pounds. 

37. Four places are situated in the order of the letters A, B, C, D. 
The distance from A to D is 34 miles ; the distance from A to B is f of 
the distance from C to D ; and i of the distance from A to B, plus ^ 
of the distance from C to D, is 3 times the distance from B to C. What 
are the distances between A and B, B and C, C and D ? 

Let X represent the distance from A to B, ^^ the distajice from B to 
C, and z the distance from C to D. 

Then, ance the distance from A to D, or the whole distance from 
\h& first to the last place is 34 miles, the first Equation will be 

' . x+y+2=34:. 

And by the problem, the other Equations will be 

2z 
x= y ; and 

X , z 

4 + 2 ='y- 

These three Equations will give a;=12, y=4, and 2;= 18 miles. 

38. A vintner sold at one time 20 dozen of port wine, and 30 of 
sherry, for $120 ; and at another time 30 dozen of port, and 25 of 
sherry, at the same prices as before, for $140. What was the price of 
a dozen of each sort of wine ? 

Let X represent the price of the port, and y the price of the sherry , 
per dozen ; then 

20a; is what he received for the port at the 1st sale ; and 
30y is what he received for the sherry at the 1st sale. 

The first Equation will then be 

20a;-|-302/=:120. 
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In a similar manner we shall have 

30x+25y=U0. 
These Equations will give ar=$3, and y=$2. 

39. A person pays at one time, to two creditors, $53, giving to one 
of them y\ of the sum due to him, and to the other $3 more than -J 
of his debt to him. At another time he pays them $42, giving to the 
first ^ of what remains due to him, and to the other i of what remains 
due to him. "What were the debts ? 

Let X represent the sum due to the first, and y the sum due to the 
second; then 

4:X 

— represents the 1st sum paid to the^r*^ ; and 

~ +3 represents the 1st sum paid to the second. 
The first Equation will then be ^ 

n + 1 +'=''■ 

Ix 
Now, — r is the sum remaining due to the ^r5^;' and 

% . 

-r 3 is the sum remaining due to the second ; then 

l\~v\] r^P^^s^^^s the 2d sum paid to the first; and 

-|-^ —31 represents the 2d sum paid to the secmid. 
The second Equation will then be 

The two Equations will give a;=$121, and y==$36. 

40. A farmer has 86 bushels of wheat at 45. 6<i. per bushel, with 
which he wishes to mix rye at 35. ^d. per bushel, and barley at 35. pei 
bushel, BO as to make 136 bushels, that shall be worth 45. a bushel. 
What quantity of rye and barley must he take ? 

Let X and y represent the number of bushels of rye and barley, 
respectively. 
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Now, 45. Qd. is equal to 4^ shillings; 

3s. 6d. is equal to 3^^ shillings; 

86 X 4^, or 387, shillings is the value of the wfieat ; 

Ix 
a? X 3|-, or — , is the value of the rye, in shillings; 

3y is the value of the barley in shillings ; and 
136 X 4, or 544 shillings, is the value of the mixture. 
The two Equations will then evidently be 
86+a;4-y=136; and 

387+^+3y=544; 

from which we shall find a; =14, and y=36 bushels. 

41. A composition of copper and tin, containing 100 cubic inches, 
weighs 505 ounces. How many ounces of each metal does it contain, 
supposing the weight of a cubic inch of copper to be 5^ ounces, and of 
a cubic inch of tin 4 J ounces ? 

Let X represent the number of ounces of copper, and y the number 

of ounces of tin ; then we shall have 

a;+y=505. 

4a; 
Now, iC~5J, or — , represents the number of cubic inches of copper ; 

4t\. 

and 

4y 
y-^4|^, or ■r^, represents the number of ctcbic inches of tin. 

The second Equation will then be 

^ + ^ =100. 
21 ^ 17 

From these Equations x will be found equal to 420 ounces, and i/ 
equal to 85 ounces. 

42. A general, having lost a battle, found that he had only one half 
of his army plus 3600 men left fit for action ; | of his men plus 600 
being wounded, and the rest, who Were | of his whole army, either slain, 
taken prisoners, or missing. Of how many men did the army consist ? 

Let X represent the number ; then 

X 

- +600 represents the number wounded; 

o 

•- represents the number slain, taken priso?ierSj or missitig; and 
o 
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(X x\ 21x 

a?— - —600— -I, or -— - —600, represents the number re- 
maining, 

^ Now^ as only ^ of his men plus 3600 were left, we shall have 

^-600=1+3600; 

from which we shall find a; =24000 men. 

43. Two pipes, one of them running 5 hours, and the other 4, filled 
a cistern containing 330 gallons ; and the same two pipes, the first run- 
ning 2 hours, and the second 3, filled another cistern containing 195 
gallons. How many gallons did each pipe discharge per hour % 

Let X represent the number of gallons discharged by the^r*^, and y 
the number discharged by the second, per hour ; then 

^x is the number discharged by the 1st in 5 hours ; and . 
4y is the number discharged by the 2d in 4 hours. 
The first Equation will then be 

5a;+4y=330; 
and in a similar manner, we shall have 

2a:+3y=195; 
from which Equations, we shall find a? =30, and y=45 gallons. 

44. After A and B had been employed on a piece of work for 14 
days, they called in C, by whose aid it was completed in 28 days. Had 
C worked with them from the beginning, the work weuld have been 
completed in 21 days. In how many days would C alone have ac- 
complished the work '\ 

Let X represent the number of days ; then 

~ is the part C did in 1 day ; and, since he was employed 14 days, ' 

X 

14 . 

— is the part of the work performed by C ; 

X 

1 , or '• , is the part performed by A and B in 28 days ; 

2; 14 

-— — is the part A and B did in 1 day. 

Hence, we have the Equation 

x-^14: 1 1 

-— 1 — = ^» ^^^ V^^ ^^^® three could do in 1 day. 

tiOX X M 1 

This Equation will give x=42 days. 
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45. Some smugglers discovered a cave which would exactly hold 
their cargo, viz, 13 bales of cotton, and 33 casks of wine. A revenue 
cutter coming in sight while they were unloading, 'they sailed away with 
9 casks, and 6 bales, leaving the cave two-thirds full. How many bales 
or oasks would it contain ? 

Let X represent the number of bales, and y the number of casks, 
then - represents the part of the cave which one bale would occupy, 

and ~ represents the part which one cask would occupy. 

The first Equation will therefore be 

13 . 33 , , 

1 =1, the entire cave; 

X y I 

and, as there were left in the cave 13— 5, or 8 bales, and 33 — 9, or 
24 casks, the second Equation will be 

8 24 __ 2 

X y "^ 3 

Clearing these Equations of fractions, we have 

\^y-{-^^x=zxy ; 

24ty-\-'72x=2xt/, 

Multiplying the third Equation by 2, 

26y+ 66x = 2xy ; 
subtracting the fourth Equation from this, we have . 

2y—6x=0; 

which will give y=3x. 

Substituting 3x for y, in the third Equation, and dividing both sides 
of the resulting Equation by x, we shall have 

30 + 33 = 3a;; 
which gives a; =24. 

The value of y is now easily found to be 72. 

46. A gentleman left a sum of money to be divided among four ser- 
vants, so that the share of the first was \ the sum of the shares of the 
other three ; the share of the second was ^ of the sum of the other three ; 
and. the share of the third \ of the sum of the other three ; and it was 
also found that the share of the first exceeded that of the last by $14. 
What was the whole sum? and the share of each? 
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Let X, y, z, and w, represent the several shares ; 

By the conditions of the problem, we shall then have 

y-\-z-^w 
''- S • 

xA-z+w 

y= —3 — ; 

.= ?±^; and 
4 

x=.w-\-14:. 

These Equations will give ar=:$40, y=$30, 2=24, and w;=$26. 
The whole sum will then be 40 + 30-1-24+ 26=|120. 



PROBLEMS 

In Proportion^ Percentage, Interest, <^c. 

1. Divide $950 between two persons, so that their shares shall be 
to each other as 3 to 5. 

Let X represent the share of the 1st, jand y the share of the 2d ; then 
we shall have 

x+y=95Q ; and 

x:y ::3:5. 

By converting this proportion into an Equation, we find 

5x=:3y, (149). 

From this and the first Equation we shall find a: =^$356 J, and y= 
$593^. 

2. Find the Formulas for dividing any given sum 5 between two 
persons so that the shares shall be to each other as any two numbers a 
and b. 

Let X and y repreiicnt the respective shares ; then 
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x-{-y=s; and 
x\y \\a\h. 
This proportion converted into an Equation, gives 
bz—ay, (149). 

From the two Equations we shall find ar= — --r-, and y= ;• 

a-{-o a-^-b 

3. Divide the sum of $3000 between A, B, and C, in the propor- 
tions of 1, 2, and 3. 

Let X represent A's share ; then 

1 \2 :\x :2x,^'^ share ; and 

2 : 3 : : 2a; : 32;, C's share (160). 
Then we shall have the Equation 

ar-f2a;-f3a:=3000; 
from which we shall find ic=$500, A's share ; hence 2x500=$1000, 
B's share; and 3x500 = $1500, C's share. 

4. Divide the sum of $7600 between three persons, in the propor- 
tions of -J^, ^, and \. 

Let a:, y, and z, represent the several shares ; then 

a;-fy+z=7600 ; 
a; : y : : ^ : i ; and 

The two proportions converted into Equations, will give 

^ y 3 
^ = |; and 

5 "" 4* 
The three Equations will give a:=4000, ^=2000, and 2=1600. 

5. A bankrupt is indebted to A $400, and to B $700. He is able 
tospay both $900. What sum should each of the two creditors receive ? 

Let X and y represent the respective shares ; then we shall have 
a:-|-y = 900; and , 

* a; : y : : 400 : 700, or 
a?:y ::4:7, (158). 
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This proportion will give 

From* the two Equations x will be found equal to $327 A, and y= 
$572^. 

I 6. Three persons engaged in a .speculation, towards which they 
contributed, respectively, $300, $400, and $500. The profit amounted 
to $550. What are the respective shares of profit ? 

Let ar, y, and z, represent the respective shares of profit ; then we 
shall have * 

^+y+^=550; 
a? : y : : 300 : 400 ; and 
y : z : : 400 : 500. 
Simplifying these proportions (158), and multiplying together the 
extremes and means, 

4ir=3y; and 

The values of a:, y, and z, are now easily found equal to $137^, 
$183i $229-1, respectively. 

7. A, B, and C, in a joint mercantile adventure, lost $742. A's 
part of the capital employed was to B's as 4 to 3, and B*s was to C's 
as 5 to 6. What amount of loss should be borne by each ? 

Let X represent A's amount of loss ; then 

3x 

4 : 3 : : a; : — , B's amount of loss (150) ; and 

3x \Sx 

5 : 6 : : -f- : -^, C's amount of loss, (150). 

4 20 ^ ' 

We shall then have the Equation 
. , 3a: , 18a? 

from which we shall find ar=r$280, A's loss; hence J of 280=210, B's 
loss; and ^|- of 280 = $252, C's loss. 

8. Four persons rented a pasture, in which the first kept 8 oxen, 
the second 6, the third 10, and the fourth 12. The sum paid was $40. 
What amount should have been paid by each person ? 

Let ar, y, z, and tc, represent the several shares of pay. 
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Then we shall have » 

x:y::8 :6; 
y :z::6:10; 
z :w:: 10 : 12; and 
x+t/-\-z-i-w=4:0. 
The three proportions converted into Equations, give ♦ 

6x=87j; 
102/= 62; and 
12z=10w; 
which, with the first Equation, will give ir=$8|, y=$6|, 2=11|, and 
w=$13i, 

9. A testator bequeathed his estate, amounting to $7830, to his 
three children, in such a manner that the share of the first was to that 
of the second as 2^ is to 2, and the share of the second to that of the 
third as 3^ to 3. "What were the shares ? 

Let X, y, and «, represent the respective shares ; then 

x+y+z=7830; 

a; : y : : 2 J : 2 ; and 

t/:z::Si:3. 
These two proportions will give 

2x= — ; and 

^; 

from which two Equations, with the first, we shall find ir=:$3150, y= 
$2520, and 2=2160. 

10. A, B, C, and D, together have $3000 ; A's part is to B's as 2 
to 3. B and C together have $1500, and C's part is to D's as 3 to 4 
What is the sum possessed by each person ? 

Let X, y, 2, and Wy represent the respective shares ; then 
x+y+z-{-:ia=3000; 
x:y::2:3; 
y+z=:l60Q; and 
z :w : :3 : 4:. 
Converting the two proportions into Equations, we fthall have four 
Equatiohs, from which we shall find a;=$500, ^=$750, 2;=$750, and 
t^=$1000. 
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1 1 . Three persons contributed funds in a joint speculation as follows : 
k $200 for 5 months, B $400 for 3 months, and C $500 for 4 months. 
The profit amounted to $600. What are the several shares of profit ? 

Let Xy y, and 2, represent the several shares of profit. 
Now, each dollar contributed produced a profit proportional to the 
time it was in the business. Each person's share of profit is therefore 
proportional to his amount of capital X its time ; in other words, the 
respective shares are to each other in the compound ratio of capital 
and timey (131). 

Then we shall have 

x:y ::200x5 :400x3; 
x:z : : 200x5: 500x4; and 
x+y+z=600, 
Simphfying the two proportions, we shall have 
z :y : : 5 : 6 ; and 
x:z::l : 2, (158). 
From these proportions and the Equation, we shall find a; =$142^, 
y = $171f and2=:$285f 

12. Two persons rented a pasture for $43. The first put into it 100 
sheep for 15 days, and the second 120 sheep for 9 days. What amount 
of rent should be paid by each person ? 

Let X and y represent the respective shares of rent to be paid by 
each ; then 

ar :y :: 100x15 : 120x9; and 

a;+y=43. 
The proportion simplified becomes 

x\y::25:lS; 
from which and the Equation, we shall find a: =$25, and y=$18. 

13. A, B, and C, trade together; A ventures $1000 for 5 months, 
B $1200 for 4 months, and C $800 for 7 months. The profits of the 
partnership amount to $2310. What share of profit should be assigned 
to each ? 

Let Xy y, and Zy represent the several shares ; then 

x:y:: 1000x5 : 1200x4; 
y :z :: 1200x4:800x7; and 
Z+y+z=:2310, 
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Simplifying the two proportions, we have 

a; : y : : 25 : 24 ; and 
y:2j::6:7; 
which, with the Equation, will give a:=$750, y=$720, and 2=$840. 

14. An estate consisting of 1000 acres of land is to be divided be- 
tween three persons, bo that the first share shall be to the second as 2 
to 3, and the first to the third as 1 to 2. What are the shares ? 

Let X, y, and z, represent the several shares ; then 

a: : y : : 2 : 3 ; 
X :z : : 1 :2; and 
a;+y+2=1000. 

From this Equation, and the two proportions, we shall find x=l 
222|, y=:333|, and 2;=444f acres. 

15. Two men contracted to do a certain work for $5000. In ac- 
compHshing the work, the first employed 100 laborers for 50 days ; and 
the second 125 laborers for 60 days. To what shares of the stipulated 
sum are the two men respectively entitled ? 

Let X and y represent the respective shares ; then 
a :y:: 100x50 : 125x60; and 
ar+y=5000. 
The proportion simplified becomes 

x:y::2:3] 
from which and the Equation we shall find ar=$2000, and y=$3000. 

16. A gentleman bequeathed $18000 to his widow and his three 
sons, in the proportions of 2, 2^, 3, and 3^, respectively. His widow 
dying before the division was effected, the whole is to be divided pro- 
portionably among the three sons. What are their several shares ? 

• 
Let X, y, and z, represent the several shares ; then, as the widow 
died, the whole sum must be divided among the three sons in the pro- 
portions of 2^, 3, and 3^, respectively. Hence we shall have 

a;:y::2i:3; 

y : 2 : : 3 : 3 J ; and 

a;+y-f2=:18000. 
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From the two proportions, we shall find 
3x=: -~; and 

2 

From the three Equations, x will be found =$5000, y= $6000, and 
^=$7000. 

17. Find the Formulas for dividing between two partners the profits 
5 of a joint adventure, in which the first had the capital a for the time 
5, and the second the capital c for the time d. 

Let a?, y, and 2;, represent the respective shares; then 
X :y ::ab : cd; and 

From xhis proportion and Equation, we shall find fl:= , , and 

cds 
^" ab+cd 

Problems in Percentage, 

18. A merchant finds that his capital, which is now $12000, has in- 
creased in one year at the rate of 20 per cent. What was his capital 
at the beginning of the year ? 

Let X represent his capital at the beginning of the year; then 

100 :120 :: a;: 12000; 

which will give a;= $10000 

The solution of this problem will perhaps be more intelligible by 
forming an Eqimtion directly from the conditions of the problem. 

Let X represent his capital ; then since 

20 
--— • is the ratio of percentage (171), 

202? 

— r represents the amount of percentage on his capital^ (172). 

Then, since the capital plus the percentage on the capital is equal 
to $12000, we shall have the Equation 
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2O2; 

..+ — =12000; 

which will give a:=$10000. 

19. "What is the Formula for finding a sum of money which, in- 
creased at the rate of r per cent, shall amount to the sum a 1 

Let X represent the sum ; then 

100 : 100+r : :z:a; 

from which we shall find x=z -r^-r-, — 

lOO+r 

Or, let X represent the sum ; then since 

—— is the ratio of percentage (171), 

— — represents the amount of percentage on the sum, (172). 



The Equation will then he 



rx 

xA =a; 

^ 100 ' 



from which x will he foimd= 



100 -hr 



20. A^ agent receives $500, to be laid out in' merchandise, after de- 
ducting his commission of 11 per cent on the amount of the purchase. 
What will he the amount of the purchase ? 

Let X represent the amount ; then 

100 : 1011 ::a;: 500; 
from which x will be found =$492.61'. 

Or, let X represent the amount ; then since 

3 

11-^100, or — — , is the ratio of percentage, 

— --- represents the amount of percentage on the purchase. 



Then we shall have the Equation 
, 3£^ 
""■^ 200 "" 
This Equation wfll give a?=:$492.6r 



3^ 

xA =500. 

^ 200 
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21. A merchant obtains an insurance at 2 per cent on a stock of 
goods valued at $7500, which includes this amount and the premium 
for the insurance. What is the sum insured ? 

Let X represent the sum ; then 

100 : 100-2:: a; : 7500. 
This proportion will give «= 7653.06*. 

Or, let X r^resent the sum ; then since 

2 

— — is the ratio of percentage, 

2x 
■7— represents the premium for the insurance. 

We shall then have the Equation 

2x 
X- ^ =7500. 
100 

From this Equation we shall find a;= $7653.06*. 

22. What is the Formula for finding a sum of money which, di- 
minished at the rate of r per cent, shall leave the sum a? 

Let X represent the sum ; then 

100 : 100— r: :x:a. 
.„ . 100a 

This proportion will give X= -rrrr • 

Or, let X represent the sum ; then since 

r , 
-— is the ratio of percentage, • 

rx 

—r represents the amount of percentage on the sum 



The Equation will then be 



rx 



^- Too =^' 



, . , .,, . lOOa 

which will give a?= 



100-r 

23. The profits of a manufacturing company this year amount to 
$3096, which is 3 J per cent less than their profits last year. What 
was the amount of profits last year ? 
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Let X represent the profits last year ; then 

100:100~3i::a;:3096. 
This proportion will give a;=$3200i 

Or, let X represent the profits last year ; then since 

13 
3J-h 100, or — r, is the ratio of percentage, 

13iP 

jz-r represents the percentage on their profits last year. 

Then the Equation will he 

13a; 

firom which we shall find a;=$3200. 

24. What must he the percentum of profit at which a quantity of 
merchandise, bought for $3750, must he sold, that the whole amount of 
profit shall be $1500 ? 

Let X represent the percentum of profit ; then 
100 : a: : : 3750 : 1500 ; 
which will give a: =40 per cent. 

Or, let X represent the percentum of profit ; then since 

--rr-: is the rotio of percentage, 

3750a; . , ^ . ^„„^^ 

IS the amount of percentage on $3750. 

Then we shall have the Equation 
3750a: 



= 1500; 



100 
firom which we shall find a? =40 per cent. 

25. "What is the Formula for finding the rate per cent at which the 
sum s must be increased to produce the sum a ? 

Let X represent the rate per cent ; then 

100 :100+a?: \s\ :$a; 

firom which we shall find a:= ^ 
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Or, let X represent the rate per cent ; then since 

-— is the ratio of percentage, 

sx 

— represents the aTnaunt of percentage on the sum s. 

The Equation will then be 

sx 
^ 100 

26. A quantity of silk was purchased for $220, and, on account of 
its having become damaged, was sold for $176. What was the per- 
centum of loss sustained ? 

Let X represent the percentum of loss; then as 220 — 176=44 dol- 
lars is the loss sustained, we shall have 

100 : a? : : 220 : 44. 
This proportion will give a; =20 per cent. 

Or, let X represent the percentum of loss ; then since 
— — • is the ratio of percentage, 

■jt-t: represents the percentage on the cost of the silk. 

The Equation will then be 

220a; ,,. , 
loo =^^- 
which will give a; =20 per cent. 

27. What is the Formula for finding the rate per cent at which the 
sum s must be diminished to leave the sum a ? 

Let X represent the rate per cent; then 

100: 100— a;: \s:a. 

•^ , . , 11 n , 100(5— a) 
From this proportion we shall find a;= ^^ -* 



Or, let X represent the rate per cent ; then since 

a? . - • /. 

-— is the ratio of percentage. 
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SX 

Too 

We shall then have 



represents the percentage on the sum 5. 



5a; 
100 



from which we shall find x= ^ -- 



28. "What amount of stock in an Insurance Office, at a discount of 5 
per cent, could be purchased for $3800 ? 

Let X represent the amount ; then 

100: 100-5:: a:: 3800; 
which will give ir=$4000. 

Or, let a; represent the amount; then since 

— - is the ratio of percentage, 

5x , 

— r- represents the percentage on the amount. 

The Equation will then he 

5x 
,__=.3800; 

which will give a; =$4000. 

29. A merchant finds that his capital, which is now $4350, has de- 
ci^eased in one year at the rate of 12^ per cent. What was his capital 
at the beginning of the year ? 

Let X represent his capital at the beginning of the year ; then 

100: 100-12J::a;:4350; 
from which x will be found =$4971.42'. 

Or, let X represent his capital at the beginning of the year ; then since 

25 
12 J -^ 100, or ^— -, is the ratio of percentage, 

25x , 1 . • . , . > 

^—^ represents the percentage on his ongmal capital. 

The Equation will then be 
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25x 

X =4360 : 

200 

which will give «= $4971.42'. 

30. What amount of stock in a manufacturing estabUshment, at an 
advance of 6 J per cent, could be purchased for $1200? 

Let X represent the amount ; then 

, 100: 100+6^:: a?: 1200. 
This proportion will give a;=$l 126.76'. 

Or, let X represent the amount ; then since 

13 
61- -7- 100, or — -r- is the ratio of percentage, 

13a: 

^-rrr- represents the 'percentage on the amount. 

"We shall then have the Equation 

. 13ar ,^^^ 
*+ 200 =1200; 

which will give a?=|1126.70'. 

31. A quantity of damaged cloth was sold for $250, which was at 
a loss of 16 J per cent. For what sum was the clotiii purchased ** 

Let X represent the sum ; then 

100: 100-161 :: a;: 250. 
This proportion will give a; =$300. 

Or, let X represent the sum ; then since 
50 
16f -T- 100, or -^rrrr, is the ratio of percentage, 

50ar 

5— r represents the 'percentage on the cost. 

Hence, we shall have the following Equation : 

50ar ^^^ 

X =250: 

300 ' 

from which we shall find a;=$300. 

32. The population of a city increased from 7850 to 11775 inhabi- 
tants, in one year. What was the percentum of increase during the 
year ? 
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Let X represent the percentum of increase ; then since the popula> 
tion increased 11775-7-7850=3925 inhabitants in one year, we shall 
have the proportion 

100 : a: : : 7850 : 3925 ; 

from which x will be found equal to 50 per cent. 



Or, let X represent the percentum of increase ; then since 

X . 

100^ 
7850a; 



X , . . - 

— r- IS the ratio of percentage, 



represents the amourU of percentage on 7850. 



100 
Then, we shall have the Equation 

which will give a: =50 per cent. 

33. An agent receives $2030 to invest in merchandise— himself to 
retain a commission of 1^ per cent on the amount of the purchase 
What is the sum to be invested ? 

Let X represent the sum ; then 

100:100+li:a;::2030; 
from which we shall find a;=$2000. 

Or, let X represent the sum ; then since 

3 
1^-f- 100, or — -r is the ratio bf percentage, 

aUU 

^rr-r- roprcsents the merchant's commission. 
We shall then have the Equation 

ar+ -— =2030: 
^ 200 ' 

which will give a?=$2000. 

34. A merchant wishes to effect an insurance on a stock of goods 
amounting to $3573, which shall cover both the value of the goods and 
the premium of insurance. What is the sum to be insured, allowing 
the rate to be J per cent ? 
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Let X represent the sum ; then 

100 :100-f ::«:3573; 
which will give ar=$360O. 

Or, let X represent the sum ; then since 

3 3 

--r 100, or TTTTTi is the ratio of percentage, 

4 400 

• Jm ^®P^®s®^^s *h® premium of insurance* 
Then, we shall have the following Equation.: 

X — =3573 ; 

400 ' 

from which we shall find a?=$3600. 

35. What amount of stock in a Savings Bank, at an advance of 5 
per cent, could be purchased for $4200 ? and what amount in another, 
at a discount of 5 per cent, could be purchased for $1995 ? 

Ist. Let X represent the amount ; then 

100 : 105 ::x: 4200 ; 
from which x will be found =$4000. 

Or, let X represent the amount ; then since 

5 . , . n 

—r- is the ratto of percentage, 

6x 

-— represents the percentage on the stock. ♦ 

We shall then have the Equation • 

6x 
rp+ -— =4200. 
^ 100 

This Equation will give a;=$4000. 

2d. Let X represent the amount ; then 

100: 100-5:: a;: 1995; 
from which we shall find j:=$2100. 

Or, let X represent the amount ; then since 
— • is the ratio of percentage. 
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5x 

rrr- represents the percentc 

We shall then have the Equation 

X 

which will give ar=:$2100. 



5iC 

rrr- represents the percentage on the stock. 



X — =1995: 

100 —*''''•'» 



Problems in Interest, 4^. 

36. What principal would amount to $1000 in 5 years allowing the 
rate of interest to he 6 per cent ? 

Let X represent the principal ; then 

%x 
-— - represents the interest for one year (174) ; and 

-— represents the interest for five years. 
The Equation will then he 

.+ 11=1000; 
which will give a;=$769^. 

37. Wha#is the Formula for finding the principal which, at interest 
at r per cent, would amount to the sum a in ^ years ? 

Let X represent the principal ; then 

TX 

—rr- represents the interest for one year ; and 

trx 

T^ represents the interest for t years. 

We shall then have the Equation 
. trx 

*+ 100 =«'• 

from which we shall find «=: 



100 +r< 
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38. What principal would amount to $2500, in 10 years ; allowing 
the rate of interest to be 7 per cent ? 

Let X represent the principal j then 

Ix ^ • n 

-r^ represents the interest for one year ; and 

70a? . . o 

TTwv represents the interest for ten years. 

The Equation will then be 

70a; 

from which we shall find a;=$1470.588*. 

39. At what rate per cent must $1000 be put on interest to amount 
to $1150 in 2 years and 6 months ? 

Let X represent the rate per cent ; then 

1000a; 1. . ^ 

represents the interest for one year ; and 

1000a; _, 5000a; . .. - . x r oi 

X 2J-, or , represents the mterest for 2J years, 

lUU aUU 

We shall then have the Equation 

from which we shall find a? =6 per cent. 

40. What is the Formula for finding the rate per cent of interest at 
which the sum s would amount to the sum a in ^ years ? 

Let X represent the rate per cent ; then 

sx 
— r- represents the interest for one year ; and 

stx 

■-rrzr represents the mterest for t years. 



The Equation will then be 

100(a-5) 



. stx 
*+ 100 ='*' 



from which x will be found _ 

St 
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41 In how many years would $6000 amount to $7470, allowing 
the rate of interest to be 7 per cent ? 

Let X represent the number of years; then 

^^^^ 7 42000 . / . 

6000 X TjTTT, or , IS the interest for on^ year ; and 

42000a; , . .. 

— ^rtr — represents the interest lor x years. 

We shall then have the following Equation : 

^/xnn . 420000? „,„^ 
6000+ -^^^=7470; 

from which we shall find a; =3^ years. 

42. What is the Formula for finding the time in which the sum s 
would amount to the sum a, if the interest be at r per cent ? 

Let X represent the number of years ; then 

ST 

■—-T represents the interest for one year ; and 

STX • , . _ 

TTT^ represents the mterest lor x years. 

The Equation will then be 

. srx 

'+ Too =""'' 

which will give x= ^^ -• 

sr 

43. What principal would produce as much interest in 3^ years, as 
$500 would in 4 years, the rate of interest in both cases being 6 per 
cent ? 

Let X represent the jprincijfHd ; then 

-TTT- represents the interest for one year ; and 

42ar 

— - represents the interest for 3 J years ; and 

120 dollars is the interest on $600 for 4 years. 
Then the Equation will be 
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from which x will be found =$571^. 

44. At what rate per cent of interest would $525 produce the same 
amount of interest in 5 years, that $700 would produce at 5 per cent 
in 3 years'? 

Let X represent the rate per cent ; then 

525:T 

— — represents the interest on $525 for one year ; and 

2625j: . 

-— T-^ is the interest on $525 for 5 years ; and 

105 dollars is the interest on $700 for 3 years at 5 per cent. 
We shall then have the Equation 

2625x 

— — =105. 
100 

This Equation will give a; =4 per cent. 

45. A person who possessed a capital of $70000, put the greater part 
of it at interest at 5 per cent, and the other part at 4 per cent. The 
interest on the whole was $3250 per annum. Required the two parts. 

Let X represent the greater part, and y the less ; then we shall have 
for the first Equation 

a: +3/ =70000. 

Now, -j-r- represents the interest on the greater part for one year, 

at 5 per cent ; and 

4y 
—^ represents the interest on the less part for one year, at 4 

per cent. 

The second Equation will then be 

5x 4v 

Too + iM =^2^- 

From the two Equations we shall find ar= $45000, and y= $25000. 

46. The sum of $200 is to be applied in part towards the payment 
of a debt of $300, and in part to paying the interest at 6 per cent in 
advancey for 12 months, on the remainder of the debt. What is the 
amount of the payment that can be made on the debt '' 
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Let X represent the payment ; then 

300— a; represents the remainder of the debt ; and 

6 . • 

(300— a?) -r^ represents the interest on the remainder. 

We shall then have the Equation 

a-l- (300-.1:) A =200; 
irom which we shall find a;= $193.61'. 

47. A is indebted to B $1000, and is able to raise but $600. With 
this sum A proposes to pay part of the debt, and the interest, at 8 per 
cent in advance, on his note at 2 years for the remainder. For what 
sum should the note be drawn ? 

Let X represent the sum ; then 

— r^ represents the interest on the note for one year ; 

-^ represents the interest on the note for 2 years ; and 
1000— a; represents the present payment. 

Therefore, the Equation is 

(1000-*)+ 1^ =600. 

From this Equation x will be foimd equal to $476.19'. 

48. Find the Formulas for dividing the sum s into two parts, one 
of which is to be applied towards the payment of a debt of n dollars, 
and the other to paying the interest, in advance, on the remainder of 
the debt, for t years, at r per cent per annum ? 

Let X represent the present payment ; then 

n—x represents the remainder of the debt ; and 

rt 
{n—x) — — represents the interest on the remainder for t years, 

at r per cent. 

Hence, the Equation will be 
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From this Equation, x will be found = -ttttt — --, the present pay- 

lOU — Tt 

100s— nrt rt(n—s) ^, . , ^ ^, • . 

ment. Hence,* ttzt: =-77:^ -^iheifUerest on the rematnaer, 

100— rt 100— rt 



Problems in Progressions, 

1. The first term of an increasing Arithmetical Progression is 3, the 
common difference of the terms is 2, and the number of terms 20. "What 
is the last term ? and the sum of all the terms ? 

The last term will be * 

3 + 2(20- 1)=41, (176). 

The sum of all the terms will be 

^(3+41) X 20=440, (180). 

2. The first term of a decreasing Arithmetical progression is 100, 
the common difference of the terms is 3, and the number of terms 34. 
"What is the last term ? and the sum of all the terms ? 

The last tenn will be 

100-3(34-1)= 1,(176). 
The sum of all the terms will be 

i(100+l)x34=1717, (180). 

3. What is the sum of the numbers 1, 2, 3, 4, 5, &c., continued to 
1000 terms? 

Here, the common difference is evidently 1 ; the number of terms 
1000 ; and the last term 1000. 

Hence, the sum of all the terms will be 

i(l + 1000) X 1000=500500, (180). 

4. "What is the common difference of the terms in an Arithmetical 
progression whose first term is 10, last term 150, and number of terms 
21? 

The common diflierence is 

(150-10)^(21-1)=7, (177). 
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5. If the third tenn of an Arithmetical progression he 40, and the 
fifth term 70, what will XYiQ fourth term he ? 

The fourth term will he 

i(40+70)=55, (179). 

6. If the first term of an Arithmetical progression he 5, and the 
fifth term 30, what will the second, third, and fourth terms he 1 

The common difference of the terms is 

(30-5) -T-(5-l)=6i, (177). 

Hence, the second term will he 5-f-6J=llJ; the third 11^+6J= 
, \1\ ; and the fourth 17l+6|=23|. ■ 

7. If the fourth term of an Arithmetical progression he 37, and the 
eighth term 60, what are the intermediate terms \ 

The number of terms heing 5, the comm>on difference is 

(60-37)-f-(5-l)=5f, (177) 

Hence, the fifth term is 37 + 5J=42J^ ; the sixth is 42J + 5|=48J ; 
the seventh 48^+5| = 54}. 

8. "What is the sum of 25 terms of an increasing Arithmetical pro- 
gression in which the first term is \, and the common difierence of the 
terms also \ 1 

The last term will he 

l+i(25-l)=12i (176). 
Hence, the sum of all the terms is 

Ki + 12i)x25=162i,(180). 

9. The first term of an increasing Arithmetical progression is 1, and 
the numher of terms is 23. What must the common difference he, that 
the sum of all the terms may he 100 ? 

Let X represent the common difference ; then 

l-|-22^ represents the last term (176) ; and 

24- 22a; 

— - — X23 represents the sum of the terms, (180). 

We shall then have the Equation 
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2 + 22a; 



2 
which will give x=z^ 



X 23= 100; 



10. If the first term of a decreasing Arithmetical progresBion is 100, 
and the number of terms 21, what must the common difierence be that 
the sum of the series may be 1260 ? 

Let X represent the common difference ; then 

100--20.r represents the last term (176); and 

200— 20a? 

X 21 represents the sum of the terms, (180). 

We shall then have the following Equation : 

200— 20ar ^, ,^,^ 
X21 = 1260; 

from which we shall find ar=4 

11. A and B start together and travel in the same direction. A 
goes 40 miles per day ; B goes 20 miles the first day, and increases his 
rate of travel ^ of a mile per day. How far will they be apart at the 
end of 40 days ? 

40 X 40 = 1600, is the number of miles A will travel in 40 days ; 

20-|-|(40 — 1)=49|, is the number of miles B will travel on the 
lust day (IIQ); 

1(20 -f49|)x 40 = 1385, is the whole distance B will travel, (180). 

Hence, 1600 — 1385=215 miles is the distance they are apart at 
the end of 40 days. 

12. One hundred stones being placed on the ground in a straight 
line, at a distance of 2 yards from each other ; how far will a person 
travel who shall bring them, one by one, to a basket which is placed 
2 yards from the first stone ? 

I 
It is evident that the person will travel 4 yards in bringing the first 

stone to the basket, 8 yards in bringing the second, 12 yards in bringing 

the third, &c. 

Hence, the first term of the series is 4, the common difference 4, and 

the number of terms 100. 

Then, the last term of the series is 

.4 + 4( 1 00 — 1 ) = 400 yards, the distance he travels 
in bringing the last stone to the basket, (176). 
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Hence, the sum of all the terms iKdll be 

K4+400) X 100=20200 yardss 1 1 miles 840 yards, 
the trAofe distance he will travel, (180). 

13. Find the third term of an harmonical progression whose first 
and second terms are 12 and 15 respectively. 

Let X represent the third term ; then 

12:0?:: 15-12: a;- 15, (182). 
This proportion will give a; =20, (170). 

14. What is the first term of an harmonical progression whose se- 
cond and third terms are 30 and 20 respectively ? 

Let X represent the first term ; then 

a; : 20 : : a?-30 : 30-20 (182) ; 
from which we shall find a? =60, (170). 

16. What is the fourth term of an harmonical proportion whose 
first, second, and third terms are 2, 3, and 8 respectively ? 

Let X represent the fourth term ; then 

2:a;::3-2:ar-8(182); 
from which we shall find a?= 16. 

16. If the first and third terms of an harmonical progression be 25 
and 40 respectively, what will the second term be ? 

Let X represent the second term ; then 

25:40::a;-25:40-a;, (182). 
From this proportion, we shall find a?=30}|. 

17. The first and fourth terms of an harmonical progression are 10 
and 20 respectively. What are the two intermediate terms ? 

We first find two arithmetical means between -^^ and ■^^. The 
common difierence is 



L - 


tical mean^. 



IT 111^111 

Hence, 77; — ^ = 77:, and -^ — ~ = ~, are the two anthmc" 
lU oU 12 12 ....oU 10 
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The reciprocals of these two means are 12 and 15, (80); the two 
intermediate terms are, then, 12 and 15, respectively, (183). • 

18. The fifth and eighth terms of an harmonical progression are 20 
and 40 respectively. "What are the two intermediate terms ? 

We find two arithmetical means between -^^ and ■^^. The common 
difierence is 

Therefore,! - -i- = ^, and ^ - ^ = ^, are the respec- 

live arithmetical means between — - and -— • 

20 40 

The reciprocals of these terms are 24 and 30, respectively (80). 
Therefore, 24 and 30, are the two intermediate terms, (183). 

19. The first term of a Geometrical progression is 2, the ratio of 
the progression is 3, and the number of terms 4. "What is the last 
term ? and the sum of all the terms ? 

; The last term is 2x3^-1=54, (186). 
The sum of all the terms is 

(54x3-2)-7-(3-l)=80, (190). 

20. The first term of a Geometrical progression is \, the ratio of the 
progression is ^, and the number of terms 4. What is the last term ? 
and the sum of all the terms ? 

By raising the ratio to the third power, we have 

1 1 I _ \_ 
3 ^ 3 ^ 3 ~ 27* 
Then the last term will be 

The sum of all the terms will be 
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21. What is the sum of an infinite number of terms in the Geome- 
trical progression whose first term is 100, and ratio J ? 

The sum of the terms is 



100-^ A-^) = 133i (191). 



22. What is the sum of an infinite number of terms in the Geome^ 
trioal progression whose first term is 300, and ratio ^ ? 

The sum of an infinite number of terms will be 

300 



i~(l-.^) =450,(191). 



23. If the first and third terms of a Geometrical progression are 8 
and 72, respectively, what is the second term ? 



The second term is V72x8 =z24, (189). 

24. If the third and fiflh terms of a Geometrical progression be 75 
and 300, respectively, what will the fourth term be ? 

The fourth term will be 

V300X75 =150, (189). 

25. If the first and fourth terms of a Geometrical progression are 3 
and 24, respectively, what are the two intermediate terms? 

24 -^ 3=8 is the cuhe of the ratio, (187). 
Hence, the ratio is 2. Then 3 X 2=6 is the second term, and 6x2 
= 12 is the third term. 

26. If the seventh and tenth terms of a Geometrical progression arc 
6 and 750, respectively, what are the intermediate terms? 

Taking the 7th term for the first ; the number of terms will be 

750 -f- 6= 125, is the cube of the ratio, (187). 
Then, 5 is the ratio ; and 6 x 5=30 is the eighth term ; and 30 x 5 
= 150 is the ninth term. 

27. What is the sum of an infinite number of terms in the series 1, 
J. i» &c., in which the ratio of the progression is evidently ^ ? 
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Th&sum wiU be 1 -^ /l- ^)=2, (191). 

28. If a body moye forever at the rate of 2000 feet the first se- 
cond, 1000 the second, 500 the third, and so on, what is the utmost 
distance it can reach ? 

In this problem the ratio is ^ ; and the smn of an. infinite number 
of terms in the series is 

2000 -^ (l'- ii=:4000 feet. 



-('•-i)= 



29. If 10 yards of cloth be sold at the rate of $1 for the first yard, 
$2 for the second, $4 for the third, and so on, what would be the price 
of the last yard? and what would the whole amount to? 

Here, the ratio is 2 ; then the price of the last yard will be 

1 X 2-9=512 doUars, (186). 
The cost of the whole will be 

' (512x2-1) — (2-l) = 1023 dollars, (190). 

30. If 13 acres of land were purchased at the rate of $2 for the 
first acre, $6 for the second, $18 for the third, and so on, what would 
the last acre amoimt to ? 

The cost of the last acre would be 

2x3i2=$1062882, (186). 

31. Allowing the interest of a sum of money to be $500 the first 
year, $400 the second, $320 the third, and so on, forever, what would 
be the whole amount of interest ? 

400 4 
Here, the ratio is -r— -, or --• Hence, the whole amount of interest 
oOO o 

will be 

500 -^ A- ^) = 2500 dollars, (191). 



32. Two bodies move at the same time from the same point, in op- 
posite directions. One goes 2 miles the first hour, 4 the second, 6 the 
third, and so on ; the other goes 2 miles the first hour, 4 the second, 8 
the third, &c. How far will they be apart at the end of 12 hours? 
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The first body increases its rate of traveling 2 miles every hour ; and 
the second doubles its rate every hour ; then 

2+2(12— 1)=24, is the number of miles the first went in the last 
hour (176); and 

^(2+24) X 12=156, is the whole number of miles the first went, 
(180). Also, 

2 X 2^^=4096, is the nimiber of miles the second went in the last 
hour (186); and 

(4096x2— 2) -^. (2—1)= 8196, is the whole number of miles the 
second went. * 

Therefore, 156 -{-8190 = 8346 miles, the distance between them. 

33. A and B set out at the same time to meet each other. A travels 
3, 4, 5, &c., miles on successive days, and B 3, 4^, 6J, &c., miles on 
successive days. They meet in 10 days. What is the distance between 
the two places firom which they traveled ? 

In the^r5^ series of numbers the common difference is 1 ; and in 

4- 
the second series, the ratio is -^ =1^. 

o 

A traveled on the last day 

3+l(10-l)=12 miles, (176). 

A traveled altogether ^-^t — / x 10 = 75 miles, (180). 
B traveled on the last day 

3X(H)»= ^ miles, (186). 
B traveled altogether 

(W xH-3)^(H-l)=339Hf nules. (190). 

Therefore, 75+339 |f J=414 ||| miles is the distance between 
the places. 
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PROBLEMS 
In Permutations and Combinations, 

1. In how many different ways might a company of 10 persons 
seat themselves around a tahle? 

Substituting 10 for w in the Formula (194), we have 

10x9x8x7x6x5x4x3x2x1=3628800 ways. 

2. How many difierent numbers might be expressed by the 10 nu- 
meral figures, if 6 figures be used in each number ? 

10 X 9 X 8 X 7 X 6=30240, (194). 

3. In how many different ways may the names of the 12 months of 
the year be arranged one afler another ? 

12x11x10x9x8x7x6x5x4x3x2x1=479001600,(194). 

4. How many difierent permutations of 8 men could be formed out 
of a company consisting of 15 men? 

15 X 14 X 13 X 12 X 1 1 X 10 X 9 X 8=259459200, (194). 

5. In how many difierent ways might the seven prismatic colors, 
red^ orange, yellow, green, blzce, indigo, and violet, have been arranged 
in the solar spectrum ? 

7x6x5x4x3x2x1 = 5040,(194). 

6. How many difierent combinations of two colors could be formed 
out of the seven prismatic colors ? 

gl =21. (196). 

7. How many different combinations of 5 letters may be formed out 
of the 26 letters of the Alphabet? 

26X25X24X23X22 

■1x2x3x4x5 ^,\y^^). 

a. How many difierent combinationg of 2 dements might be foimed 
out of the 56 elements described in Chemistry ? 

^^=1540.(196). 
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9. In how many different ways might a company of 20 men he 
arranged, in single file, in a procession 1 
20X19X18X17X16X15X14X13X12X11X10X9X8X7X6X6 

X4x3x2xl =2432902008176640000, (194). 

10. A farmer wishes to select a team of 6 horses out of a drove con- 
taining 10 horses. How many different choices for the team wiU he he 
ahle to make ? 

10X9X8X7X6X5 ' 

1x2x3x4x5x6 *^ ^ 

11. In how .many different ways might the planets Mercury, Venus, 
the Earth, Mars, Jupiter, Saturn, Uranus, and Neptune, succeed one 
another in the solar system ? 

8X7X6X5X4X3X2X1=40320, (194). 

12. A company of 20 persons engaged to remain together so long 
OS they might he ahle to comhine in different couples in their evening 
walks. What time will he required to fulfil the engagement ? 

-j^ =190 days, (196). 

13. How many different permutations of 7 letters might he formed 
out of the 26 letters of the Alphabet ? 

26 X 25 X 24 X 23 X 22 X 21 X 20 =3315312000, (194). 

14. In an exhibition of a PuhHc School, 5 speakers are to be taken 
from a class of 1 5 students. How many different selections of the 5 
might be made ? and in how many different ways might the 5 succeed 
one another in the dehvery of their speeches ? 

15X14X13X12X11 ^^^^ , . .,^^, 

— - — - — - — , — - — =3003 selections, (196). 

1x2x3x4x5 ^ ^ 

5x4x3x2x1=120 ways, (194). 

15. Out of a company consisting of 100 soldiers, six are to be taken 
fpr a particular service. How many different selections of the 6 might 
be made ? and in how many different ways might the 6 chosen be dis 
posed with regard to the order of succession ? 

100x99x98x97x96x95 „^„,,„,^^'; . „^ , 

z — s— ^ — r-^ — Z =1192052400 selections, (1%) 

1x2x3x4x5x6 *^ 

6x5x4x3x2x1 = 720 ways, (194). 
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EXESCI8E8 

On Rationalization and Pure Equations. 

1. Find the value of x in the Equation 

24- y'ScH^ =16. 



By transposition, — y^^H-Q =15—24. 
Adding similar terms and squaring both sides, 
22:2+9 = 81; 
irom which we shall find a;= ±6, (256). 

2. Find the value of x in the Equation 

IS-.'/Saj^-f 16 =5. 
By transposition, — -y/SlHlie =5—13. 
Adding smiilar terms and squaring both sides, 
3a:2+ 16 = 64; 
from which we shall find «= ±4, (256). 

3. Find the value of « in the Equation 

35-1- '^a;— 5 =40. 

By transposition, ^Jx—b =40—35. 
Adding similar terms, and cubing both sides 
a;-5=125; 
which will give a; =130. 

4. ]Eind the value of a; in the Equation 

\^2^x =-v/4a:+21. 



By transposition, 2^^x =y4SHP21 —1. 
Squaring both sides, 

4a:=4a;+'21 -2-v/4jr+21 +1. 
Transposing, and adding similar terms, 

2'v/4a;+21 =22. 
Squaring both sides 

16ar -1-84=484. 
From this Equation we shall find a;=25. 



od EATIONAIJZATION AND (^72) 

5. Find the value of a; in the Equation 

V^a?— 32=-v/2: — i'v/32. 
Squaring both sides, 

a:— 32=iB— V32i+8. 
Transposing, and adding similar terms, 
^/Wx =40. 

Squarmg both sides, 

32a:=1600. 
This Equation will give a; =50. 

6. Find the value of a; in the Equation 

3+V^+4 X ^/x^ =10. 
Multiplying together the two radical quantities in this Equation, 

3+y^aj2__i6=10. 
Transposing, and uniting similar terms 

^a:2-16=7. 
Squaring both sides, 

a;2-16=49; 

which will give a?= ifc y^65. 

7. Find the value of « in the Equation 

a+-/ic— 3 X Va;+3=4a. 
Multiplying together the two radical quantities in this Equation^ 

a+ -/a;2— 9 =4a. 
Transposing, and adding similar terms, 
yS^z^ =3a. 

Squaring both sides, * 

a:2-9=9a2. 
By transposition, a?2 _ 9^2 ^ 9^ 



Hence, we have a?= -y/ga^+g = d=3yaHT, (237). 

8. Find the value of x in the Equation 
. 10 



V5-M 
Clearing this Equation of its fraction, 



V^5J+^+5+a?=10. 
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Transposing, and adding similar terms, 

Squaring both sides, 

5x+x^=25—l0x+x\ 
Transposing, and adding similar terms, 

15a: =25; whence a; = If. 

9. Find the value of « in the Equation 

4-v/6a?->9 __ yW-2 
'4-v/6a;+6 ^ ^Qx+2 
Clearing this Equation of fractions, by multiplying each numerator 
into the denominator of the other fraction, 

24ar- V6a?- 18=24a;-2-v/62;- 12. 
Transposing, and uniting similar terms, 

-y/6a:=6. 
Squaring both sides, 

6«=36; whence a; =6. 

10. Find the value of a? in the Equation 

-y/x+C +'^X—'C 

^x-\-c --^x^c 
Multiplying both terms of the fraction by y'S+c + ^x-^c, (243...2) 
2x-{-2^/x^—(?' 
2c 
Clearing the Equation of its fraction, 

2x+2^/o^^^=2hc. 
Transposing, 2 y/x^—i? = 2dc— 2ar. 

Squaring both sides, 

4a;2 ~4c2= 45V — 8&ca;+ 4a:2. 
Transposing, and uniting similar terms, 
85ca;=4&2c2+4c2. 
This Equation will give 

4&c2-f 4c2 J2C+C .... 

^=—86— =-2r'(®^)- 
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OOICPLETE EQUATIONS 

In which the Unknown Quantity is contained in a 
Surd Expression, 

32. Find the value of a; in the Equation 

6+V^Hh4=ll. 
Transposing, aad uniting similar terms, 

Squaring both sides, 

3a?+4=25; whence «=7. 

33. Find the value of x in the Equation 



Transposing, and imiting similar terms, 

--v/2^+^^-9- 
Squaring both sides, 

2«2+9=81; whence «=db6. 

34. Find the value of a? in the Equation 
20-v^a:3+40 =4. 
Transposing, and uniting similar terms, 

— yS3+40= — 16. 
Squaring both sides, 

2:3+40=: 256. 
Transposing, and uniting similar terms, 

a;3=:216 ; whence a?=6. 

Then, since this Equation has three roots (255), tiie other two 
roots will be found by reducing it to a quadratic by division, (253). 
Dividing both sides of the Equation a;^— 216=0 by a;— 6, we have 

a;24.6ar+36=:0, or 
«a4.62;=~36: 

fiom which we shall find x— —3+ -/— 27, or —3—-/— 27. 
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35. Find the value of a: in the Equation 

Transposing, y'a;=20~a;. 

Squaring hoth sides, 

a?=400-40a:+a;«; 
from which we shall find aj=16, or 25. 

36. Find the value of :r in the Equation 

2vS^v^T9=ia 

Transposing, y^+9 = 13 — 2y'a;. 

Squaring both sides, 

x+9 = 169^52^x +4z. 
Transposing, and uniting similar terms, 

62^x = 160-{-3x. 
Squaring both sides, 

2704ar=25600+960a?+9ic3. 
This Equation will give x=z 16. 

37. Find the value of a: in the Equation 

Clearing this Equation of its fraction, 

2^2aj2+a;+2a:Tf 1=21. 
Transposing, and adding similar terms, 

2y/2x^-\-x =20-ap. 
Squaring both sides, 

8x^+Ax=z400 — 80x+^\ 
This Equation will give a; =4. 

38. Find the value of x in the Equation 

4-/a?+16 =7v^a;-f 16 -a;--.6. 
Transposing, and uniting similar terms, 

— 3v/ar+16 = — ic— 6. 
Squaring both sides, 

9a;+144=a;2+12a;+36; 
from which we shall find a: = 9. 
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39. Find the value of x in the Equation 



ar-h4 



=:\/4i-V2i;3+aj2. 



2 

Clearing this Equation of its fraction, 



a?+ 4 =2^4 + 1/2x3+^. 
Squaring both sides 



Transposing, and uniting similar terms, 

— 4-/2j;3-+-ip2_. _^2__8ar. 
Squaring both ^ides, 

32a?3+ 16a;2=a;*+ 16a:3+64a;2. 
Dividing both sides of this Equation by a?^, we have 
32a:+16=a:2+16ar+64; 
from which we shall find a: = 12, or 4. 

4Q. Find the value of x in the Equation 
Ratiorudizing the denominator (243. ..2), we have 



Extracting the square root of each side of this Equation, 

Clearing this Equation of its fraction, 

3a:-6=iC-hV5^^. 
Transposing, and adding similar terms, 

-V5^^^=6-2a;. 
Squaring both sides, we have, 

a;2-9=:36~24a;+4a;2; 
which will give a: =5, or 3. 

41. Find the value of x in the Equation 

ar--y(a:2--16) 
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^he denominatoi 



Rationalizing the denominator (243... 2), we shall have 

(a?+ !/(«'" -l 6) )2 



16 
Extracting the square root of each side of this Equation, 

__ a?-fVa;g -16 
a:-3^ 4 

Clearing this Equation of its fraction, 



4a;— 12=ir+'v/«^— 16. 
Transposing, and adding similar terms, 

--v/a;2— 16 = 12-3ar. 
Squaring both sides, 

a:2_.i6 = 144— 72a;+9ar«; 
from which we shall find a; =5, or 4. 

42. Rnd the value of ar in the Equation, 

V«^+37 x(a:3 4-37)^=64. 
This Equation may be put under the form , 

(a:3+a7)*x(iB3+37)*=64. 

Multiplying together the two binomials in the first member 

(aj3+37)-64, (241...3). 
From this Equation we shall have 
a:3=27 ; 
which will give 3?= 3. 

The other two values of x (255), will be fi)imd by reducing the cubic 
Equation to a quadratic, (253). 

Dividing both sides of the Equation ij;3__27=0 by a?— 3, 
a;2+3a;+9=0, or 
ar2+3a;= — 9; 
firom which we shall find a;= — f ±| y/— 3. 

Equations of a Quadratic Form with reference to a Power 
or Boot of the Unknown Quantity. 

43. Find the value of :z; in the Equation 

:r<-2a;2-f6=230. 
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The exponent of x in the first term is the square of its exponent in 
the second. 

Transposing, and uniting similar ter^;^, 

Completing the square, we have 

a;*-2a;2+ 1 = 225. 
Extracting the square root of each side, 

This Equation will give 

a;2=: 16 ; whence, a:= ±4. 

44. Find the value of ic in the Equation 
a:6+20ar3- 10=59. 
Transposing, and uniting similar terms, 
a;6+20a?3=69. 
Completing the square, "v^ have 

a;6+ 200^+100=169, 
Extracting the square root of each side, 
jc3+10=±13. 
This Equation will give 

a;3 = 3 ; whence x = '/s! 

46. Find the value of x in the Equation 
2a;*~ic2+20=23. 
Transposing, and uniting similar terms, 

2a:*-a:2=3. 
Dividing both sides by the coefficient of a:*, we have 

x^ 3 

"^ 2-2 
Completing the square, we have 

2 "^ 16 "■ 2 "^ 16 "~ 16' 
Extracting the square root of both sides, 

4 4^ 



(180) TO POWERS OR ROO*PB. 75 

From this Equation we shall find 

x^=z -; hencea;= -v/Jv/^zzri-v/e, (237). 

46. Find the value of x in the Equation 

Dividing both sides by the coefficient of u^, we have 

I 5ar^ 4 

* 3 "^ 9* 

Completing the square, 

^_ 5^ 25 ___ 4 25 _ _9^ 
^ 3 "^ 36 "" 9 "^ 36 "" 36' 

Extracting the square root of each siJb, 

i 6 3 

a:* — - = 



6-^6 



From this Equation we shall £nd 

i * 1 
ic* = -, or — 

3' 3 
By raising each of these values to the 4ith powers we find 

^=3if or ~. 

47. Find the value of a; in the Equation 
6a;3~5a;i+ 1184=0. 
Transposing, and changing signs, 

5a;*-6a;* = lJ84. 
Dividing both sides by the coefficient of a;*, we have 

a 6a;^ 1184 
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Completing the sqi^are, 



*f ^' 



5 "^ 25 ^ 5 "^ 25 "~ 25 ' 



Extracting the square root of each side, 

6 5 

This Equation will give 

a;*"=16, or y«*=16. 
Cubing both sides of this Equation, 

=4096; whence 3?= 8. 

48. Find the value of jb in the Equation 
Representing the binomial (jb+I^) by j/t we have 

Completing the square, we have 
Extracting the square root of both sides, 



From this Equation we shall find 

y4 =2 ; hence y = 16, 
By restoring the binomial value of y, we have 
a;+12=16; whence a? =4. 

49. Find the value of x in the Equation 

(ar+6)*-6=:--(2a:+6)J 
Transposing, and changing signs, 
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(2a;+6)*+(2a;+6)i=6. * 
Completmg the square, we have, 

{2x+6)i+(2x+6)i+ 1 =6+ i = ^. 
4 4 4 

Extracting the square root of each side, 

(2*+6)i+ i =± I 
From this Equation we shall find 

(2a;+6)i=2. 
Raising hoth sides of this Equation to the 4th power, 

2a;+6 = 16. . 
This Equation will give 

Xz=z6, 

50. Find the value of a; in the Equation 



a;24-ll + V5^+ri=42. 
This Equation may be put under the form 

(a;Hll)+(a;2+ll)i=:42. 
Completing the square, 

{x^+n)+{x^+n)i+ i =42+ 7 = 1|?. 

4 4 4 

Extracting the square root of each side. 

This Equation will give 



{Z-+n)i+ I =:=b H. 



(«a+li)i=:6. 
Squaring both sides of this Equation, 

a?2+ 11=36. 
From this Equation we shall find 

X=zzh5, 
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51. Find the valu^ of x in the Equation 

',=1+ ^ ■ 



(2a:-4)2 "" 8 ' (2a;~4)* 

Clearing the Equation of its fractions by multiplying its two mem- 
bers by the least common multiple of the denominators, which is evi- 
dently 8(2a;— 4)*, we have 

8(2a?-4)2=(2ji?-.4)*+ 16. 

Transposing, and changing the signs, 

(2ar-4)*-8(2a:-4)2= -16. 
Completing the square, we have 

(2j.~4)*--8(2ar-4)24-a6=0. 
Extracting the square root of each side, 

(ar— 4)2-4=0. 
This Equation will give 

2ji?-4=±2. 
From which we shall find 

a:=3, or 1. 



52. Find the value of ^ in the Equation 



4ar4-4a;3+~ =33. 

This Equation may be reduced to the form of a quadratic, thus : — 
The first two terms of the square root of the first side will be found to be 

2x^'—x; and the remainder will be —x^+ -, 

which may be put under the form 

Now, the square of the root found, and the remainder, are together 
equivalent to the first side of the equation ; hence, we shall have 

(2a;3-ar)2- \ (2a;2-ar)=33. ' 
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Completing the square, 

1 11 fiSQ 

(2x^—xY-- - (2x^'-x)+ — =334- — = — -• 



Extracting the square root of each side, 

This Equation will give 

2^2— a: =6 ; whence x=2, or — 1^. 



63. Find the value of a? in the Equation 
• ic3-8a;2+19jr=12. 

Transposing the 12, and multiplying hy a;, we have 
ar*-8x3-f-19x2— 12ar=0. 

'Ne have now a Biquadratic Equation, which may be reduced to the 
fonr. of a (Quadratic by the method just exemplified. 

We find the first two terms of the square root of the first member, 
by the common rule. 

a;*~8i:3+19a;2— 12a; (a?2-.4a; 



2x^—^x\ -8a;3+19^^ 
■16a;g 
3a;2— 12a;. 



•)=. 



8rr3+i6a;2 



This remainder may be resolved into 3(a;2—4a?), in which the bino- 
mial factor is the same as the part of the square root above found. 
Then we shall have the Equation 

(a;2— 4a;)2+3(a;2-4ar)=0. 
Completing the square, 

(a:2-4aj)2+3(a;2-4a-)-f 7 = r 
Extracting the square root of both sides, 

From this Equation we shall find 

a;2— 4a;=— 3, or 0. 
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The Equation a;^— 4aj= —3 will give a?r=3, or 1. 
The Equation x^—^x^O will give a; =4, or 0. 

54. Find the value of a; in the Equation 

The first two terms of the square root of the first member are 
x'^—x; 
and the remainder is —x^+x; which may be put imder the form 

-{x'^-x). 
Hence, we shall have the Equation 

Completing the square, we have 

(«»-;.)«-(:r^-x)+ \ =5112+ i = ^. 
Extracting the square root of both sides, 

From this Equation, we shall have 

a;2_a;-72, or —71; 
a;2— ar=72 will give a;=9, or —8. 

65. Find the value of a? in the Equation 

a4+2x3-7ar2— 8a;=: -12. 
The first two terms of the square root of the first member are 
x^-^x; 
and the remainder is —%x'^—Sx; which may be expressed by 

-8{x^+x\ 
"We shall then have the Equation 

(a;2+a;)2-8(ar2+ir)= - 12. 
Completing the square, we find 

(a;2+ar)2-8(a;2+ar)+16=4. 
Extracting the square root of each side 

(a;2+ic)— 4==b2; hence 
a;2+a;=6, or 2. 
The Equation a;^+a;=6 will givear=2, or —3. 
The Equation x'^-\'X-=z2 will give a:=l, or —2. 
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56. Find the value of x in the Equation 

a:*— 10a:3+35a:2--50i:+24=0. 
Transposing, a:*— 10a:3+35a;2-.60a?=r —24. 
The first two tenns of the square root of the first side of the Equa- 
tion are x^—6x; 
and the remainder is 10x'^—50x; which may be expressed by 

iO(a;2-6a;). 
Hence, we have the E(juation 

{x^-6x)+l0{x^-5x)=:-2i. 
Completing the square, 

(ic2-5a;)+10(a;2-5a?)+25=l. 
Extracting the square root, 

a:2— 6a?+5=±l. 
From the Equation x^—5x-\-5t= + 1j x will be found =:4, or 1. 
From the Equation x'^—^'{'5=z^l^ « -Will be found =3, or 2. 

57. Find the value of x in the Equation 

a:*-l2a;3+44a;2-48ic=9009. 
The first two terms of the square root of the first number are 

and the remainder is Sa;^— 48a;; which may be put under the form 

8(a;2~6aj). 
Hence, we shall have the Equation 

(a;2-6a;)2+8(a;2~-6a?)=9009. 
Completing the square, we have 

(a:2-6a:)2+8(a;2-6ar)+16==9025. 
Extracting the square root of each side 
(a'2-.6;r)+4=d=95. 
From the Equation a;2--6a;-|-4 = -|-95, we shall find a;=13, or —7. 

58. Find the value of x iu the Equation 

ar* -^ 8aa;3 + 8a2a;2 -f 32a3a;=5. 
The first two terms of the square root of the first member of the 
Equation are a:^— 4«a;; 

and the remainder is — 8a^a?*+32a^a:; which may be expressed by 
-8a2(2?-4flM;). 
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Hence^ we shall have 

Completing the square, we find 

(a;2-4aa;)2-8a2(a;2— 4aa;)-f 16a*=5+ IM, 
Extracting the square root of hoth sides, 

(a:2-4a2;)~4a2= =fc ^s-^- 16a*. ^ 
Transposing — 4a^, we have 

a;2— 4aa:=4a2±-v/5+16a*. 
Completing the square, 



a;2-.4aa:+4a2=8a2± ^3 + 16a*. 
Extracting the square root, 

a:-2a=±y8a2db'v/5-f-16a*. 
Transposing —2a, we find 

a;=2a±y8a2± -/J+l6a*. 



PROBLEMS 

/n Pure Equations and Affected Quadratics Containing hut 
One Unknown Quantity, 

1. Find two numhers such that their product shall he 750, and the 
quotient of the greater divided by the less, 3^. 

Let X represent the greater number ; then 

750 

— represents the less ; and 

■=^ represents the quotient of the greater divided by the less. 
We shall then have the Equation 

750 =^*' 

750 
firom which we shall find a?= 50, the greater ; theu -^ = 15, is the less. 

2. Find a number such that if \ and | of it be multiplied together, 
and the product divided by 3, the quotient will be 298J. f 
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Let X represent the number ; then 

x^ 

— represents the product of I and \ of the number ; and 
oo 

-TT^ represents this product divided by 3. 
168 • 

We shall then have the Equation 

» x^ 

168 =^^^' 
from which we shall find a; =224. 

3. A mercer bought a piece of silk for £16 45. ; and the number of 
shillings that he paid per yard, was to the number of yards, as 4 to 9. 
How many yards did he buy ? and what was the price per yard ? 

Let X represent the number of yards he bought ; then 

4a; 

— represents the number of shillings per yard; and 

4/p2 

-^ represents the number of shillings the whole cost; also 

£16 45. is equal to 324 shillings. 
Hence, we shall have the Equation 

^x^ 

—- =324; whence a; =27 yards. 

Then | of 27 = 12 shillings was the price per yard. 

4. Find two numbers which shall be to each other as 2 to 3, and 
the sum of whose squares shall be 208. 

Let X represent the greater number ; then 

2x . , 

— represents the less number ; and the Equation will be 
o 

4. 1-2 

:c2+ -^ =208; 

which will give ar=12, the greater number ; hence f of 12=8, is the 
less number. 

5. A person bought a quantity of cloth for $120 ; and if he had 
bought 6 yards more for the same sum, the price per yard would have 
been* irless* What was the number of yards ? and the price per yard ? 
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Let X represent the number of yards ; then 

120 

— represents the price per yard ; and 

120 
— -^ represents what would have been the price per yard, had 

he bought 6 yards more for the same sum. 

Then, by the conditions of the problem, , 

120 120 



x+6 X 

from which x will be found equal to 24, the number of yards ; then 

'^—. =5 dollars, was the price per yard. 

6, Divide the number 20 into two such parts, that the squares of 
these parts may be in the proportion of 4 to 9. 

Let X represent the less part ; then 

20— a; represents the greater. 
Hence, by the conditions of the problem, 

a;2:(20-«)2::4:9; or 
a;2:400-40a;+«^::4:9. 
This proportion converted into an Equation, gives 

9a:2=1600 — 160a;+4ii;2, (149). 
From this Equation we shall find aj =8, the less part; hence 20 — 
9=12, is the greater part. 

7. A merchant bought a quantity of flour for $100, which he sold 
again at $5J per barrel, and in so doing gained as much as each barrel 
cost him. What was the number of barrels ? . 

Let X represent the number of barrels ; then 

represents the cost of each barrel ; and 

21.1; 
XX ^^i or — j^, represents what he sold the whole for. 

Then, by the conditions of the problem, 
which will give a; =20 



21a? ,^^ . 100 

= 100+ — -; 
4 X 
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8. Divide the number 800 into two such parts that the less divided 
by the greater, may be to the greater divided by the less as 9 to 25. 

Let X represent the less part ; then 

800 —a; represent the greater ; and we shall have 

X 800— ar 

::9:25. 



800— a? X 

Converting this proportion into an Equation (149), 

25a? . _ 7200-9a; 

800— a; "* x 

Clearing this Equation of fractions, &c., we have 

25a;2=57600.00- 14400a?+9a;2. 

This Equation wiU give a;=300, the less part; hence, 800—300=: 
600, is the greater part. 

9. Two fields which difier in quantity by 10 acres, were each sold 
for $2800, and one of them was valued at $5 an acre more than the 
other. What was the number of acres in each ? 

Let X represent the number in the greater ; then 

X — 10 represents the number in the less ; 

2800 ,. . ^ * . • 
represents the pnce of tlfe greater, per acre; and 

2800 
— represents the price of the less, per acre. 

Now, it is evident that the smaller of the two fields was valued at 
$5 an acre more than the larger; hence 

2800 2800 , 

+ 5. 



a;— 10 X 

Clearing this Equation of firactions, 

28002;=2800a;-28000 + 5ic2-50a;; 

from which x will be found equal to 80 acres, the number in the greater 
field; hence 80 — 10=70 acres, was the number in the less field. 

10. A and B started together on a journey of 150 miles. A traveled 
3 miles an hour more than B, and completed the journey 8 J hours be- 
fore' him. At what rate did each travel per hour ? 
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Let X represent the number of miles A traveled per hour ; then 

ic— 3 represents the number of miles B traveled per hour; 

150 

represents the nuTYther of hours A was traveling ; and 

represents the nurnher of hours B was traveling 

Then, by the conditions of the problem, 
150 _ 150 _ 
X ~ a;— 3 ^* 
Clearing this Equation of fractions, &c., we find 

252;2-75a;=1350. 
From this Equation we shall find a; =9 miles, the distance A traveled 
per hour ; hence, 9—3=6 miles, is the distance B traveled per hour. 

11. A man traveled 105 miles, and then found that if he had gone 
2 miles less per hour, he would have been 6 hours longer on his journey. 
At what rate did he travel per hour? 

Let X represent the number of miles he went per hour ; then 

105 

represents the nurnher of liours he was traveling; and 

105 
• represents the number of hours he would have traveled, 

had he gone 2 miles hss per hoi#. 

Then, by the conditions of the problem, 

105 105 . ^ 
^2 = T +^- 
Clearing this Equation of firactions, &;c., we have 
6a;2— 12a;=210; whence ic=i 7 miles 

12. A person has two pieces of silk which together contain 14 yards.' 
Each piece is worth as many shillings per yard as there are yards in 
the piece, and their whole values are in the proportion of 9 to 16. How 
many yards are there in each piece ? 

Let X represent the number in the less piece ; then 
14— a; represents the number in the greater; 
XXX, or x^y represents the value of the less piece ; and 
(14— ic)x(14— a;), or (14— a;)^, represents the vaZv/e of the 
greater piece. 
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Then, by tne conditious of the problem, 

a;2:(14-a;)2::9:16. 
Converting this proportion into an Equation, 

Developing the second member of this Equation, 
16a;2=1764-2522;+92;2; 
which will give xz=.6 yards, the less piece; hence 14—6 = 8 yards, is 
the greater piece. 

13. A merchant sold a piece of linen for $39, and in so doing gained 
as much per cent as it cost him. What was the cost of the linen ? 

Let X represent the cost of the linen ; then since he gained as much 
per cent as it cost him, 

X 

-— represents what he gained on one dollar (171) ; and 

XX -TXT, or — -, represents the whole gain, (172). 
The Equation will then be 

x+ --— r =39; whence a; =$30. 

14. A grazier bought as many sheep as cost him $100. After re- 
serving 5 of the number, he sold the remainder for $135, and gained $1 
a head on them. How many sheep did he buy ? 

Let X represent the number of sheep ; then - 
represents the cost per head; 

a;— 5 represents the number of sheep he had after reserving 5 ; and 

135 
represents what he sold the remainder for, per head. 

Then, by the conditions of the problem, 

135 100 

a?-5 ~" X "^ 
Clearing this Equation of fractions, &c., we have 
a:2-40a;=500; 
which will give a; =50 sheep. 
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15. Find two numbers which shall be in the pib^rtion of 7 to 9, 
and have the difierence of their squares equal to 128. 

Let X represent the greater ; then 

7a? 

— represents the less ; and 

49-1.2 

x^ 5T- represents tho'difiexence of their squares. 

ol 

The Equation will then be 

49ar2 
x^-^ — - =128: 
81 * 

firom which we shall find a; =18, the greater number; hence J of 18= 
14, is the less number. 

16. An officer would arrange 2400 men in a sohd body, so that each 
rank may exceed each file by 43 men. How many must be placed in 
rank and file ? 

Let X represent the number in each rank ; then 

x—4c3 represents the number in esLchJile. 
Then, since the whole number of men is equal to the number in 
each rank X the number in each'^/e, we have 

a;(a?-.43)=2400. 
From this Equation we shall find x=15y the number in each rank i 
hence 75— '43=32, is the number in each file. 

17. Two partners gained £18 by trade. A's money was employed 
in the business 12 months ; and B's, which was £30, 16 months. A re- 
ceived for his capital and gain £26. What was the amount of his 
capital ? 

Let X represent A's capital ; then 
26— a? represents his gain; and 

18— (26— a;), pr ar— 8, is B's gain. 
Since the gain is in the compound ratio of the capital and the time 
it was employed, we have the proportion 

12a;: 30x16 : :26— a?:a;— 8. 
Converting this proportion into an Equation, 
12a:2~96;2;= 12480 -480a: ; 
from which x will be foimd =20. 
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18. A detachment from an anny was marching in regular column, 
with 6 men more in depth than in front ; but upon the enemy's conhiing 
in sight, the front was increased by 845 men ; and by this movement 
the detachment was drawn up in hve lines. What was the number 
of men ? 

Let X represent the nuinber of men ia front; then 
x+6 represents the number of men in depth; and 
x{x-{-5) represents the whole number of men. 
Now, a:-f-845 represents the number \sl front after it was increased 
by 845 men. 

And since the detachment was then drawn up in 5 lines, it had 5 
men in depth. 

Hence, 5(ic 4-845) also represents the whole number of men. 
We shall therefore have the Equation 

a:(ar+5) = 5(a?+845). 
Developing both sides of this Equation, 

a:24-5a?=5a;+4225; 
from which we shall find a; =65, the number in front; hence 65+5— 
70, was the number in depth. 

Then, 65 X 70=4550 was the whole number of men. 

19. A company at a tavern had £8 155, to pay, but before their 
bill was settled, two of them -v^ent away, when those who remained 
had 105. apiece more to pay than before. How many were there in 
the corfpany at first ? • 

Let X represent the number ; then since 

£8 155. is equal to 175 shillings, 

175 

represents the number of shillings each one of the original 

company should have paid ; and 

175 

relpresents the number of shillings each one paid after 

X — 2 

two had departed^ 

Then, by the conditions of the problem, we shall have 

i^, = Hi +10. 
a?-— 2 X. 

Clearing th^ JSquation of fractions, &;c., we have 

lOa:^— 20ar=350; whence xz=.l persons. 
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20. Some gentlemen made an excursion, and each one took the 
same sum. Each gentleman had as many servants as there were 
gentlemen, and the number of dollars which each had was double the 
whole number of servants ; also the whole simi taken was $3456. What 
was the number of gentlemen ? 

Let X represent the number ; then 

a?Xa?, or x^, represents the number of servants ; 

2a;2 represents the number of dollars each gentleman took ; and 

2x^XXy or 2x3, represents the whole sum taken. 

The Equation will then be 

2x3=3466; whence jc=12. 

21. Divide the number 20 into two such parts, that the product of 
the whole number and one of the parts shall be equal to the square of 
the other. 

Let X represent the less number ; then 

20 —X represents the greater. 
"We shall then have the Equation • 

20x=(20~x)2. 

Developing the second member of this Equation, 

20x=400«-40x+x2. 

This Equation will give x=30 — lOy'S, the less number; hence 
20--(30— 10y5)=10-y/5— 10, is the greater. • 

22. A laborer dug two trenches, one of which was 6 yards longer 
than the other, for £17 I65., and the digging of each cost as many 
shillings per yard as there were yards in its length. What was the 
length of each ? 

Let X represent the number of yards in the first ; then 
x-l-6 represents the number of yards in the second ; 
XX X J or x^, represents the cost of the first, in shillings ; and 
(x+6)x(x+6), or (x+6)2, represents the cost of the second, 
in shillings. 

Since £17 I65. is equal to 356 shilHngs, the Equation will be 

x2-f(x-f 6)2=356; 
from which we shall find x=10 yards, the length of the first; hmce 
10+6=: 16 yards, was the length of the second. 
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23. There are two numbers whose product is 120, and if 2 be added 
to the less, and 3 subtracted from the greater, the product of the sum 
and the remainder will also be 120. What are the two numbers ? 

Let X represent the less ; then 

120 

represents the greater. 

By the conditions of the problem, the Equation will then be 
{x+2)x (^ -3)= 120. 

Multiplying together the binomials in the first member, 
lUx-^3x^-h240 ^^2^ 

X 

From this Equation x will be found equal to 8, the less number ; 

hence —3- =15, is the greater number 
o 

24. Two persons lay out some money on speculation. A disposes 
of his bargain for £11, and gains as much per cent as B lays out. B's 
gain is £36, and it appears tiiat A gains 4 times as much per cent, as 
B. What sum did each lay out ? 

Let X represent the number of pounds A laid out ; then 
1 1 —X represents his gain ; 

represents his gain on one pound; 

— ^ represents his gain per cent; and by the problem 

•2/ 

^ ^ represents the number of pounds B laid out. 

^T o.. 100(11 -a;) 9a: __, 

Now 36 -\ ^ -y or =r^rrz c' represents B s gam on one 

X 25(11— a?) '^ 

dollar; and 

9a; 36a; 

100 X TT^rr. v» or 7— r, represents his gam »cr cent, 

25(11—1?) (11— a;) ^ o x- 

By the conditions of the problem, we shall then have 
100(11 -a;) _ 36a; 

X ~ (ii-«y 
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Clearing this Equation of fractions, 

100(1 l-ic)2=144a;2. 
Developing the first member of this Equation, 
12100-2200a;+100a:2=l44a?2 ; 

which will give x=£5t the sum A laid out ; hence ^-^ ^ =X120, 

o 

is the sum B laid out. 

25. A set out from C towards D, and traveled 7 miles an hour. 
After he had gone 32 miles, B set out from D towards C, and went each 
hour ^ of the whole distance ; and after he had traveled as many hours 
as he went miles in one hour, he met A. Required the distance between 
the two places. 

Let X represent the number of miles between the places ; then 

— represents the distance B went per hour ; 

— represents the number of hours he traveled ; and 

— X 7x» or -^^y represents the whole distance he traveled. 

19 ly ooi 

Now, as A traveled 7 miles an hour, and had gone 32 miles before 

B set out from D, ' , 

X Ix 

32+7 X rTT, or 32+ — , represents the distance A traveled. 
19 19 

Since both together traveled the whole distance • between the two 

places, the Equation will be 

/>.2 73. 

361+^^+19=-. 

Clearing this Equation of fractions by multiplying it by the least 
common multiple of the denominators, which is 361, we have 

a;2+ 11552+ 133a;=361a;; 

from which x will be found equal to 152, or 76 miles. 
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Solution of Two Equations — One or both of the Second or a 
Higher Degree — Containing Two Unknown Quantities. 

1. Find the values of x and y in the Equations 

2x+y=zlO, and 2x^-^xtf+3y^i:=z6i. 
From the first Equation we find 

10— y 

Ty.en2x^=.^\y)\^xy^l^^ 
Substituting these values of 2x^ and xy in the second Equation, 

Clearing this Equation of ficaqtions, 

2(10~y)2-20y+23^2+13y2=:216. 

From this Equation we shall find y=4, or —J (262) ; and substitu- 
ting the first of these values for y in lie first Equation, we find a;=3 ; 
substituting the second value in the same Equation, we find Xz=. Y • 

2. Find the values of x and y in the Equations 

a;+y=9, and 2:^+^2=45. 

Fh)m the first Equation we find 

X = 9— y; hence 

x'^-S\—\By+y^, 

'Substituting this value of x^ in the second Equation, 

81~X8y+2y2=45; 

which will give y=6, or 3 ; and substituting tliese values successively, 
for ^ in the first Equation, we find 2; =3, or 6. 

3. Find the values of x and y in the Equations 

xy=2B, and a;2+y2=66. 

Dividing the first Equation by y, we have 
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28 , 

^ a; = — ; hence 

y 

The second Equation gives 

a;2=65— y^. 
Putting these two values of o^ equal to each other, 

Clearing this Equation of its fraction, 

784=65y2-y4. 

From this Equation y will he found =±4, or ±7, (263). The 
value of X will then be found to be ±7, or ±4. 

4. Find the value of x and y in the Equations • 

«+4y=14, and 4a;— 2y+y*=ll. 

By transposition in the first Equation, 
a?=14— 4y. 
Substituting this value of ir in the second Equation, 

56 — 18^+^2=11; hence 

y=3, or 15. 
We shall now easily find «=2, or —46. 

5. Find the values of x and y in the Equations 

a;+2y=7, and a;2+3a;y— y2=23. 

Transposing 2y in the first Equation, 

aj=7-2y. 

Hence a?2--49_28y+42/2, and 3ary=21y— 6y2. 

Substituting these values of x"^ and '^xy in the second Equation, and 
adding similar tenns in the first member of the resulting Equation, 

49-72/— 3^2=23; hence 

y=2, or -4 J. 



(187) CONTAINING TWO UNKNOWN QUANTITIES. 95 

Substituting these values of y, successively, in the first Equation, we 
shall find a;= 3, or 15|. 

6. Find the values of z and y in the Equations 

x+ I =11, and a;y+22/2=l20. 

Clearing the first Equation of its firaction, 

2x+y=z22; hence 

3^=22— 2a;. 

Then ■xj/=22z—2x^y and 2y^=968—l76x+8x^. 

Substituting these values of xy and 2y^ in the second Equation, 
transposing, and uniting similar terms, 

6a;2- 154a? =-848; 

from which x will be found equal to 8, or 17f . 

The value of y will then be found to be 6, or — 13|-. 

7. Find the values of x and y in the Equations 

Clearing the second Equation of fractions, 

10x+y=3xy. 
Transposing y in the first Equation, 
x=:y-2. 

Hence 10a:=10y— 20, and 3xy=3y^—6y. 

Substituting 4:hese values of 10a: and 3xy in the third Equation, and 
reducing, we find 

17y— 3y2 = 20; hence 
y=.4, or If. 

Substituting these values of y, successively in the first Equation, we 
find ar=2, or —J. 

8. Find the values of x and y in the Equations 

X g --.4, and 2/ ^_^2 -l- 
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Olearitig these Equations of fractions, and reducing each resulting 
Equation, we have 

z+y=^8, and a;y— y— 2a?=:2. 
Transposing y in the third Equation, 

a?=8— y; hence 
a?y = 8y— y«. 

Suhstituting these values of z and (cy in the fourth Equation, and 
reducing, 

which will give y=6, or 3 ; and we shall now find a; =2, or 5. 

9. Find the values of x and y in the Equations 

5{x+y) = 13{x—y), and x+y^=52. 

Developing both sides of the first Equation, and reducing, 
Sx=18y; hence 

x= -^' 
4 

From the second Equation, we have 

x=z25—y^. 

Equating these two values of x, we have 

From this Equation we shall find 2/=4, or — 6^ ; and the value of a? 
will then he found to be 9, or — 14^. 



Solutions hy^ Means of an Auxiliary Unknown Quantity, 

10. Find the values of x and y in the Equations 
a;2-+-ary=54, and 2a?y+y^=45. 

Assuming ar=t;y, and substituting this value for x in each of the 
given Equations, we have 

«72y2-|-t;y2=54, and 2vy^+y^=A.5. 
From the first of these Equations, 

^= - . , and from the second v^= - — — -• 
^ v^'\-v ^ 2v-f-l 
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Equating these two values of y^, we have 
54 _ 45 
«;2+t; "^ 227+ 1' 

Clearing this Equation of fractionSi 

108t;+54=^45i;2+45i;; hence 

3 
t;=2,or---. 

Substituting these values of v^ successively, fi)r t; in the £)urth Equa- 
tion, we have 

4y24-y2--45 and y^ 1- =45. 

The first of these Equations will give y= ±3. 

The second of the two will give y= zh -y/— 225= db 15'y/— 1. 

Then, since xzizvy, we have a;=±3x2=db6; or a?=±l5y'-— 1 

11. Find the values of x and y in the Equations 
xyz=z2S, and x^+y^=65. 

Substituting vy for x in each of these Equations, we hava 

vy^ = 28 and t? V +2^2—65, 
From the first of these Equations, 

a 28 

From the second, 

^- 65 



Equating these two values of y*, 

♦ 28 _ 65 

V "~ v^-\-l 

Clearing this Equation of its fractions, 

28v^+28=:66v; hence 

7 4 
..= -,or-. 
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Substituting the first of these values ibi t; in the third Equation, we 
shall find y=±:4. 

Substituting the second value for v in the same Equation, we shall 

findy==b7. 

7 
Then since x=:vyt we shall have x= ±4 x j = ±7 / or x= d=7 

4 

Xy =±4. 

12. Find the values of x and y in the Equations 
a;2-f a:y=12, and ary— 2y2=i. 

Substituting vy for a: in each of these Equations, 
v^y'^+vy^=12, and vy^—2y^=zl. 
From the first of these Equations, we shall find 

and from the second, y^= 



Equating these values of ^, 

12 _ 1 
v^+v ~ v—2 
Clearing this Equation of firactions, 

12v--2^=v^+v; 
which will give v=3, or 8. 

Substituting these values, successively, in the fourth Equation we find 

1 8 

Then a;=±l x3=d=3, or a;=d= -7-- x8=d= -7^. 

yb y6 I 

13. Find the values of x and y in the Equations 

4ar2— 2ary=12, and 2y^+3xy=S. \ 

Assuming y^vx, and substituting this value for x in the given 
Equations, 

4a;2— 2i;a;2=:12, and 2vH'^+Zvx'^=Q. 

Finding the values of x^ firom these Equations, and putting them 
equal to each other. 
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6 _ 8 
2— -y ~ 2t;2-f-3t;' 
Clearing this Equation of fractions, 

12272+18i;=16— 8?;; hence 
1 8 

The value of a? will be easily found to be ±2, or^pw- :=:^3t/~» 

1 /I 8 

Since y=ivx, we have y= ±2 x^=±l;ory= =f3\/= X — ^ 



-Vf 



14. Find the values of x and y in the Equations 

32/2— a;2=39, and x^+^xyz=z26&—A'f, 

Substituting vy for x in these Equations 

32/2— -yy =39, andi^2y24.4t;y2-_256-4y2. 

Finding the values of y^ irom these Equations, and equating them, 
we have 

39 _ 256 
3_y2 — ^2_|_4^^4 

Clearing this Equation of fractions, 

39t;2+1562;+156=768-256i;2. 

From this Equation we shall find t?= -, or ttt' 

o 59 

We can now easily find y=db5, or r:p59. 

6 102 

Then, a;=:d=5x -z =±6; ora;==F59x-- -^ =±102. 
5 59 

Solutions by Means of Two Auxiliary Unknown Quantities. 

15. Find the values of x and y in the Equations 

X'\-y=12, and — + ~ =18. 

y ^ 

Clearing the second Equation of firactions, 
3^-\-y^=z\%xy. 
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Aflfinming x=:v+Zy and y=zv—z, we shall have 
{x+y)=z(v+z)-\'(v—2)=:2v=12. 
Hence Z7=6. 
Then x=:6+Zy and y=:6— z. 
Substituting these values of x and y in the third Equation, we have 

(6+2)3+(6-3)3=18(6+is) (6-4 
Developing both sides of this Equation, and reducing, 

6^z'^ =216 ; hence z=s ±2. 
Then since x=6+Zj we have ar=6±2 = 8, or 4. 
And since y=6— 2, we have 2/=6=f:2=4, or 8. 

16. Find the values of x and y in the Equations 

x+y=ilO, and a;3+y3=280. 

Assuming x=:v+Zt and y=t;— 2, we have 
x+y=2v=10. 
H^nce t;==:5. 
Then x=:6+z, and yz^6—z. 
Substituting these values of x and ^ in the second Equation, 

(5+;j)3+(5-2)3=280. 
Developing the first member of this Equation, and reducing, 

30^2 = 30 ; hence 2?= db 1 . 
Since a;=6+2?, we have a;=5±l = 6, or 4. 
Since y=6— 2, we have 2/=5=f:l=4, or 6. 

17. Find the values of x and y in the Equations 

a?+y=ll, and x^+y^z=z2661. 

Substituting v-{-z for ar, and v—z for .y in the first Equation, and 
uniting similsir terms, we find 

2t;=ll, or «;— --- 

m, ^ 11 . ,11 • 

Therefore a?= — +2?, and ^= — — «. 
Substituting these values of a; and y in the second Equation, 
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Developing each term of the first member, of this Equation, by the 
method of the Binomial Theorem, we have 

Adding these two Equations together, and recurring to the preceding 
Equation, we find 

This Equation, by developing the two binomials in the first member, 
becomes 

29282 1452^2 
__+__ +2^=2657. 

Clearing this Equation of firactions, 

29282+5808224.322*=42512. 
From this Equation, omitting imaginary roots, we shall have 



/72 /9 3 

^=V32=V4=^2 



Then x being equal to — +z, we have x-j= — db 5 =7, or 4. 

And y being equal to ~ —z, we have y= — =f p =^> °^ ^* 

18. Find the values of x and y in the Equations, 
ir+y=10, and a;«+^= 17050. 

Substituting v+g for a;, and v—z for y in the first Equation, and 
adding similar terms, 

2i;=10 ; or v=z5. , 

Therefore xz=:5+z, and y=5—z. 
Substituting these values of x and y in the second Equation, 

(5+2)«+(5-«)5= 17050. 
Developing each binomial in the first member of this Equation, we 
have 

(5+2)»=3125+3125z4-1250z2+25023+252*+2^ 
(5-2j)5=3125-31252+1250;?2_25023-f-252*— z^ 
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Adding these Equations together, 

Hence we shall have 

6250 + 2500^2 -f 50z*= 17050. 
From this Equation, omitting imaginary values, we shall fina 2;= db2. 
Hence a;=5±2=7, or 3 ; and y=5=F2=3, or 7. 

Miscellaneous Solutions and Exercises, 

19. Find the values of x and y in the Equations 

a;y=6, and x^-\-x=^lS—y^—y. 

From the second Equation, we have 

aj2+y2+a?+y=18. 
Adding tvnce the first Equation, 

x'^-^2xy+'f+x+y:=ZQ. 
This Equation may be expressed by 

{x+yf+{x+y)=.^0', 
which is quadratic with reference to a?+y, and from which we shall find 
x+yzn5\ ora?+^=— 6; hence 
jr=5— y; or a;= — 6— y. 
Substituting these values of a;, successively, in the first Equation, 
we have 

5y— ^2_6^ and — 6^— ^^=6. 

The first of these Equations vidll give 

y=3, or 2 ; and the second will give y= — 3^-^/3. 

Since x=5—y; or a?=— 6— i// we have a?=5— 3=2, x=l6 — 2 
=3, or a;=-6~(-3±-/3)=~3=FV3. 

20. Fiad the values of x and y in the Equations 

x+y=^, and a:V-|-4a;y=96. 

The second Equation may be expressed by 

(a^)2+4(ary)=96. 
This Equation is quadratic with reference to a?y, and will give 
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xy=z8, or —12; hence 

8 12 • 

x= -, or — — 

y y 

Substituting the first value of x in the first Equation, 

8 

- -|-y=6: whence y=4, or 2. 

y 

Substituting the second value in the same Equation, 

22 

hy=6; whence y=3±'/21. 

By substituting each of these values of y for y in the first Equation 
we shall find the corresponding values of x to be 2, 4, and 3^ y21. 



21. Find the values of x and y in the Equations 

a;'^y*=2y^ and 8a:*--y^=14. 
Dividing the first Equation by y^, we find 



^ ■=.2y^ ; whence y^=; ~ 
Substituting this value of y^ in the second Equation, 

Clearing this Equation of its fraction, 

16a;*— a;^=:28. 
From this Equation (263), we shall find 

a;*=14, or 2; hence a:=2744, or 8. 

Substituting each of the values of a: in the second Equation, 

112-y*=14, and 16-y*=14. 
From the first of these Equations, 

y*=98; hence y=9604. 
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From the second, 

y^=2; hence y=4. 

22. Find the values of x and y in the Equations 

a;2y— a:y=6, and ai^y— y=21. 

Dividing the first Equation by the second, 

Reducing each member of this Equation to its lowest terms, 

^ __ 2 

z^+x+l ~ 7* 
Clearing this Equation of fractions, • 

7ar=2a;2+2a:+2; 
from which x will be found =2, or ^j and we shall now easily find 
y=3, or —24. 

23. Find the values of x and y in the Equations 

x^+xy^z=39, anda;2y+y^=26. 

Dividing the second Equation by the first, 
• x^y+y^ 26 



a^+xy^ 39 

Reducing both members to their lowest terms, I 

y 2 , 2a? , 

I = - ; whence y= y | 

Substituting this value of y in the first Equation, | 

2a? 
from* which x will be found =3 ; and since yr= — , we have y= f of 

3 = 2. 

24. Find the values of x and y in the Equations 
a;— v=4, and a;^— y33=rl6. 
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i 

Dividing each side of the second Equation by the corresponding side 
of the first, 

Squaring the first Equation, 

a;2— 2ary+y^=16. 
Subtracting this Equation firom the one preceding it, 

Sxy=:6S; whence «=r — • 

21 . . 

Substituting — for x in the first Equation, 

y 

21 . , o » 

— — y=4; hence y= 3, or —7. 

The value of x will now be found to be 7, or —3. 

25. Find the values of x and y in the Equations 

x^—y^zzzd, and a:*--y*=65. 

Dividing the second Equation by the first, 

x^+yn=:3. 
Adding this Equation to the first, 

2jc2=:18; thena;=±3. 

Substituting this value of a; in the first Equation, we shall find y 

= ±2. 

26. Find the values of x and y in the Equations 

x+y=60y and 2{x^+y^)=z5xy. 

Dividing the second Equation by 2, and transposmg 

Squaring the first Equation, 

' x^-\-y^-\-2xy=S600. 
Subtracting the third Equation from the fourth, 

-^ =3600; Jience 

800 
a:y=800, and cc= • 
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Substituting this value of ^ for 2; in the £rst Equation, 

800 . * ^ 
— +y=60; 

y 

from which y will be fi>und equal to 40, or 20 \ and x is now easily found 
equal to 20, or 40. 

27. Find the values of x and y in the Equations 

a?y=8, and — + ^ =9. 
y X 

Clearing the second Equation of fractions, 

x^+y^=z9xy. 

Substituting for xy in this Equation, its value from the first Equation, 

x^+y^=72. 

From the first Equation, 

x=: - ; then x^= — =-• 

y y' 

Substituting this value of x^ in the fourth Equation, 

— +y^=72. 

Clearing this Equation of fractions, 

512+y6=72r; 

from which we shall find 

y3_.64^ or 8 ; then y=4, or 2» 
We shall now find ic=2, or 4. 

28. Find the values of x and y in the Equations 

a;y=25, and a^+y^=:10xy. 

From the first Equation, 

25 , , X 15625 
x=z — ; hence x^= =— • 

y y^ 

Substituting the values of xy and x^ in the second Equation, 

15625 . , ^^^ 
— — +y^=250. 
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Clearing this Equation ^f fractions, 

15625+y6=250y3; 

fix)m which ^ wiU be found =125 ; hence y=5. 

Substituting 5 for y in the first Equation, we find x=6. 

29. Find the values of z and y in the Equations 

a;2'«.y2^(a?+y)=e, and (a?-y)2(a:+y)=32. , 

Dividing each Equation by (a?+y), we have 

«—y— 1= — r- ; 

a;4-y 

^ ^ a?-hy 
Transposing J- 1 in the third Equation, and squaring, 



• 



(-^)^= (4-, +iy. 



Equating this value of {x—yY, with its value in the &urth Equation, 

32 



(^-)'= 



Developing, and clearing this Equation of firactions, by multiplying 
it by (x+yY, we shall find 

64+ 16(a:+y)+(a;+y)2=32(a;+y). 
Transposing, and imiting sLmilar terms, 

(a?+y)2-16(a;+y)=-64. 
This Equation vnll give a?+y=8 ; then ar=&— y. 
Substituting this value of x in the first Equation, 

64--16y— 8=8; hence y= 3. 
Then since a;=8— y, we have a:=:8— 3=5. 

30. Find the values of x and y in the Equations, 
a;-|-'v/5y+y=7, andir2+«y+y2=21. 

Dividing the second Equation by the first, 
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Adding this Equation to the furet; < 

2a?+2y=10; then 
(5) ar+y=5. 

Subtracting the third Equation, from the £ist, 

Substituting this yalue of a; in the fijflh Equation, 

4 

— +y=5; whence y= 4, or 1. 

y 

4 

Since a?= -, the value of x will be 1, or 4. • 

31. Find the values of x and y in the Equations 
From the first Equation, 

Clearing this Equation of its fraction, 

Squaring both sides of this Equation, 

(5) 4ary=(a:+y)2-16(a;+y)+64. 
Equating the two values of .y^ from the second and third Equations, 
2ary , ^ _ ^+y a 



x-\-y 6 2 

Clearing this Equation of fractions, and reducing, 

20xi/=5{z+j/f-&4:{x+y). 

Dividing fliis Equation by 5, and subtracting the result from the 
fiilh Equation, 

5 ~" 

This Equation will give 

a:z=20— y. 
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Substituting this value of x ia the fiflh Equation, and adding similar 
terms, 

80y~4y2=:144. 
From this Equation y will be found equal to 18, or 2. 
And since a?=2d— y, we find ic— 2, or 18. 



32. Find the values of x and y from the Equation ai^d, proportion 
xy^—x=zZ; ^ 

a;2^— a;2 . x^+x^y^+x^.y^ : : $ : 7. 



In any proportion the differtnce of the first and second terms is to 
the first, as the diference of the third and fourth is to the third, (166). 
Hence, from the given proportion, • 

2x^+x^y^ : x^y^—x^ : : 2 : 5. 
Dividing the first antecedent and consequent by Of^ (158), 

2+y2:y4_l::2:5. 
Converting this proportion into an Equation (149), we have 

(A) 10+5y2=:2y*-2. 
From the first Equation, 

, 3+0? 



Then 2^*== 



X 

18+12a;+2a;3 



Substituting these values of y^ and 2y* in Equation (A), we find 
^., 15+5a; 18+12a?+2a:2 ^ 

10+-^ = 3 -2- 

Clearing this Equation of fractions, and reducing, 
15a:2+3ar=18. 

Hence a;=l or— -• 
o 

The value of y will now be found from the first Equati(»i to be 

33. Find the values of x and y in the Equations 

a;2+a;y+y2=i3, and a;*+a;y+y*=91. 
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Divididg the second Equation by the first, 

Adding this Equation to the first, and dividing the result by 2 ; and 
also subtracting the third firom the first, 

2a:y=6. 
Adding these Equations together, 

• a:2-h2a^+y2=16. 

Subtracting the latter of the same two Equations firom the former, 

aj2— 2xy+y2=4. 
Extracting the square root of each of these two last Equations we have 

(A) a:+y=±4; 

(B) a;-.y=±2. 
Adding these Equations together, 

2ir=±6; hence a;= =1=3. 
Subtracting Equation (B) firom Equation (A), we find 
iyz=: ±2 ; hence y= ±1. 

34. Find the values of x and y in the Equations 

x'^y=:x^y^—x\ and rrV+^^=^y^— ^^• 

Dividing each Equation by a;^, 

y =:y2 _ 1 ^ and y2 -I- 1 = a;y3 -*a;. 
From the third Equation we shall find 

fi 1 
Hence y2— j ± - -/S, andy3=2±-v''^. 

From the fourth Equation, 

ir(y3-.l)=y2+l. 
Substituting for y^ and y^ in this Equation; their values as found 
above, we find 

*(2±v'5-l)=|±i-/5+l. 

Uniting similar terms in both members, 



(193) CONTAINING TWO UNKNOWN QUANTTTIBS. Ill 

Dividing both sides by the coefficient of a?, 

35. Find the values of x and y in the Equations 
xyzzix^—y^, and x^-\-y^=:zx^—y^, 

Fiom the first Equation, 

from which the value of x may be found in terms of y* 
Completing the square, 

Extracting the square root of both sides, 



'-l=V?=*l^»- 



Then a?= | ± | -/5. 
Substituting this value of x in the second Equation, 
^_t ± t^ +y2^2y3±y3^5_y3. 

Clearing this Equation of fractions, and adding similar terms in 
each member of the resulting Equation, 

5y2dby2-/5=2y3±2yV^- 
Dividing both sides by y*^, we find 

5zb'/5=2y±2y-v/5. 
This Equation may be expressed by 

2y(ldz-v/6)=dz-v/5+5. 
Dividing by (1 db y/S), we have 

2y = ± -^5 ; hence y = ± - -y/5. 

Substituting this value of y in the first Equation, 

^24 
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In this Equation, half the coefficient of x is ^^t and the square is 

therefore -rz' 
Id 

Completing the square of the preceding Equation, 

, x-J^ ,5 '25 

^ 2 ^ 16 16 

Extfticting the square root of both sides, 

V5 ^5 

4. 4 

Thena;=±f ±^= jfdbSdzV'S). 
4 4 4 

36. Find the values of ;z; and y in the Equations 

Subtracting the first Equation £rom the second, 

2x^i/+2xy^=17&0. 

Adding this Equation to the second, 

ar3+3a:2y+3ajyHy^=.4096. 

Extracting the cube root of both sides, 

• (A) a;+y=16. 

Dividing the second Equation by Equation (A), we have 

(B) a;2+y2-,i46. 

From Equation (A) we find 

a;=16— y. 

Squaring this value of x and substituting the result for x^ in Equa- 
tion (B), we find 

256-32t/+2f=U6; 

from which y will be found =11, or 5 ; and since a?=16— y, we find 
x=5, or 11, 

ft 

37. Find the values of x and y in the Equations ^ 

xy=320, and a^— y3=61(a:— y)3. 
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Dividing the second Equation by (a;— y), 

Developing the second member of this Equation, 
a;2+a;y+y2=61a;2-.i22a:y+61y2. 

Substituting 320 for xy^ and reducing, 

60a;2+60j/2=39360. 
Dividing both sides by 60, 

(A) a;2+y2=:656. 
From the first Equation, 

320 ^ ^ 102400 
xzzi ; then x^= — • 

y y^ 

Substituting this value of x"^ in Equation (A), we have 
102400 2 

from which y will be found equal to 20, or 16. 

320 
Since x=. , we find ar= 16, or 20. 

y 

38. Find the values of x and y in the Equations 

x^+y^+xy=37; x^-^z^+xz=:A9; y^+z^-{-yzi=ei. 

Subtracting the first Equation firom the second, 

z^—y^-\-xz—xyz=z 12. 
Decomposing the first member of this Equation, 
(«+y)(2—y)-fa:(2— y)=12; or 
{z+y+x){z--y)z=lZ 

Hence z+y+x= • 

^ s-y 

Subtracting the second Equation from the third, 

y^'-x^+yz—xz= 12. 
Decomposing the first member, 

(^+^)(y— ^)+2^(y— ^)=12; or 
(y+^+2)(y— a?)=12 ; hence 

12 

(A) y+x-\-z= 

y— a? 

S 
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Equating the two values found for the trinomial («+y+a?), we 

, have 

12 12 
= ; then 

2— y y— « 

. z—yz=:y—'X; hence 
2y=:x+z. 
Substituting 2y for a? +2 in Equation (A), and reducing, 
, y2_ya?=4; 

from which we shaU find x= • 

. y 

Substituting this value of a; in the first Equation, 
t/4_8v2-f 16* 

y2 

Reducing this Equation, we find 

From this Equation, we shall find y=4. 

y2_4 

Since xz=: ^ , we find =2:3 ; and z is now easily found equal to 5. 



PROBLEMS 

In Quadratic Equations of one or more Unknown 
Quantities. 

1. The area of a rectangular lot of ground is 384 square rods, and 
its length is to its breadth as 3 is to 2. Hequired the length and breadth 
of the lot. 

The • area, in square measure, of a rectangle, is expressed by the 
product of the number of linear units in its length X the number of 
linear units in its breadth. 

The length and breadth must be taken in the same denomination in 
multiplying : the area will be found in the corresponding denomination 
of square measure. 

Let X represent the length, and y the breadth of that lot. 
By the conditions of the problem, we shall then have 

a;y=384; 

.r, : y : : 3 : 2. 
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Oonverting this proportion into an Equation (149)i we find 

£rom which and the first Equation, x and y will be found equal to 24 
and 16 rods, respectively. 

2. The length of a rectangular garden exceeds its breadth by 6 rods, 
and its area is 216 square rods. What are the length and breadth of 
the garden ? 

Let v represent the length, and y the breadth ; then 

a;y=216; 
which will give x=z 18, and y = 12 rods. 

3. Find two numbers whose sum shall be 24, and whose product 
shall be equal to 35 times their difierence. 

Let X represent the greater, and y the less number ; then 

a;4-y=24; and 

a!y=i5{x—y). 
From the first Equation, 

35y 



a:=:24— y, and from the second Xz= ^ 
)f Xf we hi 
24~y= 



35T-y 

Equating two values of x, we have 

35y . 



35-y' 

which may be reduced to 

y2_94y_._840; 

from, which y will be found =10 ; and by substituting this value of y 
in the first Equation, x is found =14. 

4. Divide a line 20 inches in length into two such parts that the 
rectangle or product of the whole line and one of the parts shall be 
equal to the square of the other part. 

Let x represent the shorter, and y the longer part. 



I 
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The Equations will then be 

x+y=20 ; 

These Equations will give ir=30 — 10-^/5, and y=10-/5— 10. 

6, Find the dimensions of a rectangular field, so that its length shall 
be equal to twice its breadth, and its area 800 square rods. 

Let X represent its length, and y its breadth ; then 
x=z2t/; and 
xy=800^ 
from which we shall find a; =40, and y=20 rods. 

6. The sum of the two digits of a certain number is 10, and if their 
product be increased by 40, the digits will be reversed. "What is the 
number ? 

Let ic represent the tefis' figure, and y the units* figure of the nar^ 
ber; then . 

lOy+x represents the number with its digits reversed. 
We shall, therefore, have the following Equations : 

a;+y=10; 
xy+A0=10y+x. 
From the first .Equation, 

ar=10-.y. 
Substituting this value of « in the second Equation, and reducing, 
y'^—y=30; hence 
y=6 ; and x is easily found =4. 
Therefore, the number is 46. 

7. The sum of two fractions is 1^, and the sum of their reciprocab 
is 3^. What are the two fractions ? 

Let X and y represent the fractions ; then 
x+i/*=li; and 

'- + '- =3i. 

» y - 
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Clearing thi& Squation of fractions, we haTo 

6a:-^6y=7; and 

2y-f 2u?=:7ii'y. 
From the first of these Equations, we find 

7-6y 



and substituting this value in the second, 



2y+ 



6 ' 
id, 



6 6 

Clearing this Equation of fi:actions, 

12y+l4-12y=49y-42y2; 
or, 42y2— 49y=:-14; 
or, 6y2-7y=-2; 

I.- V • 2 _,, 12 1 

which gives y= -• Then x=zl 5 — 3 = 2 

8. The^^mmet^, or sum of the four sides of a rectangle, is 112 
rods, and its area is 720 square rods. What are the length and breadth 
of the rectangle ? 

Let X represent its length, and y its breadth ; then 

2ar+2y=112; 

a;y=720. 
These two Equations will give ^=36, and y=20 rods. 

9. Divide the number 60 into two such parts that their product 
shall be to the sum of their squares as 2 to 5. 

Let X represent the less, and y the greater part ; then 
a;+y=60; and 
xy:x^+y^ ::2:5, 
Converting this proportion into an Equation, 
. 5a;y=2a;2+2y2; or 
(3) 2aj24-2y2-5iFy=0. 
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Squaring the first Equation, and multiplying thfe result by 2, -we have 

(4) • 2x^+2y^-\-4xyz=7200. 

Subtracting the third Equation from the fourth, 

«««^ , 800 
9xy=z7200 ; hence x= 

... ^ . 

Substituting this value of x in the first Equation, we shall find yz= 

40; then a;= 60 -40 =20. 

10. A merchant bought a piece of cloth for $120, and after cutting 
• off* 4 yards, sold the remainder for what the whole cost him — ^by which 
he made $1 a yard on what he sold. How many yards did the piece 
contain ? 

Let X represent. the number of yards ; then 

— represents what the merchant jkiid per yard ; 

120 ^ ,. . ^ 
J represents what he received per yard. 

By the conditions of the problem, we then have 

120 120 _ , 

= 1- 1 ; hence 



ic— 4 X 

a; =24 yards. 

11. Divide the number 100 into two such parts that the difierence 
of their square roots shall be 2. 

Let X represent the greater, and y the less part ; then 
ar+y=100; and 
yx—^y=2. 
Transposing ^y to the second member, and squaring both sides, 

x=4:+A^y+y. 
Substituting this value of x in the first Equation, 

4:+4:^y+2y=100. 
This Equation may be reduced to 

2y/y+y=^S. 
Transposing y, and squaring both sides, 

4y=2304— 96y+y2. 

This Equation will give y=36 ; hence 100—36=64, is the value 
of X, 
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12. A garden which is 20 rods square, is surrounded by a walk 
whose area is equal to ^ of the area of the garden itself. "What is the 
breadth of the walk ? 

Let X represent the breadth ; then 

2a? +20 rods is the length of the walk on each of two opposite 
sides of the garden ; 

20 rods is the length on each of the other two sides ,* 
(2a;+40)2 is \he whole length of the walk ; and 
(2a;+40)2a; is the area of the walk. 
Since i of 20 x 20, or 100 square rods, is J of the area of the gar- 
den, the Equation will be 

• (2a:+40)2a;=100; or 

4a;2+80a?=100; 

from which a;='v/l25—10=5'/5— 10. 

13. The sum of the squares of two numbers is 325, and the dii^r- 
ence of their squares is 125. What are the numbers ? 

Let X represent the greater, and y the less number. 
The Equations will then be 

a:2+y2-325; 

• a;2~y2_i25; 
from which we shall find a; =15, and y=10. 

14. The area of a rectangular court-yard, is 875 square rods, and 
if its length; and breadth were each increased by 5 rods, its area would 
then be 1200 square rods. What are the dimensions of the yard? 

Let X represent the length, and y the breadth ; then by the con- 
ditions of the problem, 

aryn875; 
(^+5)(y+5)=::1200. 
Developing the first member of the second Equation, * 

ar2/+5a;+52^+25=1200. 
Substituting the value of xy from the first Equation, for xy in the 
third Equation, and reducing, 

x4-y=60 ; hence 
ar=60— y. 
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Substituting this value of x in the first Equation, 

which will give y=25 rods ; and 60—25=35 rods, is the value of x. 

15. The difierence of two numbers is 4, and the difierence of their 
cubes is 448. What are the two numbers ? 

Let X represent the greater, and y the less number ; then 

jr— y=4 ; 

a;3— y3=448. 

Dividing the second Equation by the first, 

x^+xi/+y^=in2. 

Squaring the first Equation, 

x^'-'2xy+y^=16. 

Subtracting this Equation firom the one preceding it, 

32 
3icy=96 : hence x= — • 

Substituting this value of ^ in the first Equation, 

1/=4. 

32 
From this Equation, y=4; and ar= ~ =8. 

16. A grocer sold 80 pounds of mace and 100 pounds of cloves for 
£65, and finds that he has sold 60 more of cloves for £20 than of mace 
for £10. What was the price of each per pound? 

Let X represent the price of the mace, and y the price of the cloves 
per pound ; then 

80:2; represents the w?iole value of the mace ; 

lOOy represents the whole value of the cloves. 
The firsi Equation will then be 

80a?+ 100^=65. 

20 
Now, — represents the number of pounds of cloves sold for £20 ; and 

10 

— represents the number of pounds of mace sold for £10. 
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The second Equation will then be 

20 10 ' ,.^ 

—60. 

y X X 

Clearing this Equation of fractions, and dividing the Iresult by 10, 
we have 

2ar— y=6ar^; hence 



2-61/ 
Substituting this value of x in the first Equation, 

^J +I00y=65. 
2-67/ ^ ^ 

Clearing this Equation of fractions, and reducing, 
60y2_67y__i3; 

from which ^=£^ = 5 shillings. 

Substituting J for y in the first Equation, we find a?=£j=10 
shillings. 

17. The fore- wheel of a carriage makes 6 revolutions more tbanthe 
hind wheel In going 1 20 yards ; but if the circumference of each be 
increased 1 yard, it will make only four revolutions more in going the 
same distance. What is the circumference of each wheel ? 

Let X represent the numter of yards in the circumference of the 
fore- wheel ; and y the number in the circumference of the hind wheel ; 
then 

120 

represents the number of revolutions made by the fore- 
wheel in going 120 yards ; 

120 

represents the number of revolutions made by the hind 

wheel in going the same distance. 

The first Equation will therefore be 

120 _ 120 
X ~ y 
In a similar manner, we have for the second Equation 
120 __ _120 
JTI "" y+1 ' 
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Clearing each of these Equations of fractions, and reducing, 
20y=z2Qx+xi/; 
29y=LXj/+31x+l. 
From the third Equation we find 
_ 20a; 
^■" 20-a;* 
From the fourth Equation, we find 

_ 31a;+l 
^"" 29~a?' 

Equating these two values of y, we have 

2Qa; __ 31a;+l 
20— ar "" 29— a;' 
Clearing this Equation of fractions, transposing, &o., 

lla;2— 39aJ=20 ; hence ar=4 yards. 
We shall now easily find y=5 yards. 

18. Find four numbers in Arithmetical progression, such that the 
product of the two extremes shall be 45, and the product of the two 
means 77. 

Let X represent the first term, and y the conmion difference, of the 
series of numbers. 

Then the numbers will, be • 

X, x+y, x+2y, and x+3y, (175). 
By the conditions of the problem, we shall then have 
x^+3xy=4:5; 
x^+3xy+2y^=17, 
Subtracting the first Equation from the second, 

2y^=z32; hence y= 4. 
Substituting 4 for y in the first Equation, we find x=S. 
The numbers then are 

3, 3+4=7, 7 + 4 = 11, and 11 + 4=15. 

19. A farmer has a field 16 rods long and 12 rods wide, which he 
wishes to enlarge so that it may contain just twice as much area, without 
altering the proportion of the sides. What will be the dimensions of 
the field when thus enlarged ? » 
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Let a: represent the length, and y the breadth ; then gince 

-16x12x2 = 384 square rods is twice ihe area of the present 
' field, the first Equation will be 

a:y=384. 
And since its length is ||, or -| of its breadth, the second Equation 
will be 

Ay 

3 

This value of x substituted in the first Equation gives 

%■ =384; then 2/2=288. 

Hence y= V'288=12'v/2, (237). 
Then a;=| of 12^/2= 16'/2. 

20. Find three increasing numbers suchj that the difierence of the 
first and second shall be two less than the difierence of the second and 
third, their sum 17, and the sum of their squares 115. 

Let X represent the second number, and y the difference between the 
first and second: then, by the problem, y-\-2 represents the difference 
of the second and third. 

Hence, x-—y represents the first number ; 

x+y+2 represents the third number; and 
3a; 4- 2 represents the sum of all the numbers. 
"We shall then have the Equations 

3a:-h2=l7; 
a?2+(a:~y)2+(aj+y+2)2=115. 
From the first Equation, x will be found =5, the second number. 
Substituting this value of x in the second Equation, 

25+(5-y)2+(7+y)2=115. 
Developing both sides of this Equation, and reducing, 
y2+2y=8. • 

Hence y=2, the second number. 
The first numbeir will then be 5—2=3 ; and the third number will 
be 5+2 + 2=9. 

21. There are two square gardens which together contain 1025 
square rods, and a side of the one exceeds a side of the other by 5 rods. 
What are the sides of the two gardens ? 
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Let X represent a side of the greater, and y a side of the less gar 
den; then 

x^ and y^ represent the respective areas of the two gardens. 
The Equations then are 

x^+t/^=:l025; 
^ x--y=5. 

From these Equations, x will he found =25 rods ; and y=20 rods. 

# 
22. Find two numhers such, that their sum, their product, and the 
difierence of their squares shall all be equal tO one another.' 

Let x+y represent the greater number, and ar—y the less ; then 

2a? represents their sum ; 

^2_y2 represents their product ; and 

4xy represents the difierence of their squares. 
By the conditions of the. problem, the Equations are 

2xz=x^—y^; 
2x=4cxy. 
From the second Equation, 

1 

Substituting this value in the first Equation, 

2x=x^^ i 
4 



Hence, ic = 1 ± W -•• 

3/5 
Then x+y= - dbi/-, the greater number. 

1 /5 

And x—y— - ±v/-, the less number. 



23. A merchant received $12 for a quantity of linen, and an equal 
sum, at 50 cents less per yard, for a quantity of C£ilico, which exceeded 
the quantity of linen by 32 yards. What was the quantity of each ? 

Let X represent the number of yards of linen, and y the number of 
yards of calico ; then 
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— represents the price of the linen per yard ; 

12 

— represents the price of the calico per yard. 

Since 50 cents is equal to |^ of a dollar, hy the conditions of the 
problem, we shall Have 

12 __ 12 _ 1 
y "" oj 2 
The second Equation will be 

From these Equations, a;=16, and y=48 yards. 

24. Find two numbers whose sum multiplied by the greater shall 
be equal to 192, and whose difference multiplied by the less shall be 
equal to 32. 

Let X represent the greater, and xy the less number ; then 
x{x-{-xy)=:192i 
xy{x—X7/)=32. 
The first Equation may be put under the foifa 
a;2(l+y)=192; hence 
,_ 192 
"" "" 1+y 

Developing the first member of the second Equation, '' 

a;2y~ir2y2_32. 

Substituting for x^ in this Equation, its value as found above, 

I92y _ 192y^ ^^^ 

1+y i-hy 

Clearing this Equation of fractions by multiplying it by the least 
cx)inmon multiple of the denominators, 

192y— 192y2=:32+32y; hence y= -• 

192 
Since x^= , we have a;2=192^ 14-=: 144 ; hence a:=:12. 

1+y 
Since the less number is represented by ary, we have for its value, 

12X i =4. 
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25. Three merchants gained $1444 ; of which their respective shares 
were such that B's added to the square root of A's, made $920 ; but if 
added to the square root of C's, it made $912. What was the share of 
each ? 

Let X represent A*s share, and y B's share ; then 

1444— x—y represents C's share. 
We shall then have the following Equations : 
y+ Va;=920; 
2^+^1444— a;— y=912. 
Transposing y in the first Equation, and squaring, 

a;= 846400 -1840y4-y^ 
Proceeding in a similar manner with the second Equation, 
1444— ar— y=831744 — 1824y-+-y2. 

Adding together the last two Equations, 

1444__y~ 1678144— 3664y+2y2. 

This Equation will give y.i=$900 ; and substituting this value of y 
for y in the third Equation, we find a: =$400. 

Hence, C's share was 1444— 900— 400 = $144. 

26. The sum of three numbers in harmonical progression is 13, and 
the product of the twofextremes is 18. What are the numbers ? 



Let X and y, respedtively, repesent the two extremes; then 

— ■— represents the mea 
The Equations will then be 



^xv 
—-— represents the mean term, (184). 



x-\-y 
xy=18. 
Clearing the first Equation of fractions, 

{x+yf+2xy=zl3{x+y). 
Substituting for xy in this Equation its value from the second Eq*n, 

{x+yY-j^36=13{x+yy 

This Equation is quadratic with reference to ic+y, and will give 

x+yz=z9 ; hence a;=;9— y. 

Substituting this value of x in the second Equation, we find y=3 ; 

2x6x3 
then «= 18 -— 3=6 ; and ^ , ^ - =4, is the value of the mean term. 

u + o 
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27. There is a rectangular field whose length is to its breadth as 4 
to 3. A part of this field, which is equal to J of the whole, being in 
meadow, there remain for ploughing 1296 square rods. What are the 
dimensions of the field ? 

Let X represent the length, and y the breadth ; then 

xy represents the area of the field. 
We shall then have for the first Equation 

Ay 

o 

And since J is in meadow, there remains J for ploughing ; then 

1296=^'; 
4 

from which, and the first Equation, we shall find a: =48 rods, and y = 
36 rods. 

28. The sum of three numbers in geometrical progression is 21, 
and the sum of their squares 189. What are the numbers ? 

Lbt X and y represent the extremes ; then 

-^/xy represents the mean term, (189). 
By the conditions of the problem, 

x-{-y/xy-]-y=z2l ; 
x^+xy-^y^=lS9. 
Dividing the second Equation by the first, 

.T— 'v/^+y=9. 
Subtracting this Equation from the first, 

2-y/xy=12 ; hence y^=6, and x=z — • 

Substituting these values of x and ya?y in the first Equation, 

7 +6+y=2i. 

* '^r 

From this Equation, y = 12 ; hence — =3, the value of x. 



Then. y^3xl2=6, the mean term. 
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29. A and B set out from two places which are distant 110 miles, 
and traveled towards each other. A went 5 miles an hour ; and the 
number of hours in which they met was greater, by four, than the 
number of miles C went per hour. What was B's rate of travehng ? 

• 

Let X represent the number of miles B went per hour ; then 
x+i represents the number of hours each was traveling ; 
5(a?+4) represents the number of miles A traveled ; and 
x{x+A) represents the number of miles B traveled. 

The Equation then is 

5{x+4)-{-x{x+4:) = ll0 ; whence aj=6 miles. 

30. The arithmetical mean between two numbers exceeds the geo- 
metrical mean by 13, and the geometrical mean exceeds the harmonical 
mean by 12. What are the numbers? 

Let X and y represent the numbers ; then 

x-\-y 

represents the arithmetical mean, (179); 

y^ represents the geometrical mean, (189) ; and 

2xy 

represents the harmonical mean, (184). « 

By the conditions of the problem. 

By transposition in the first Equation, 

V^= '-^ -13. 

Clearing this Equation of fractions, and squaring both sides, 

42:y=:=(a:+y)2-52(ar-fy)+676. 
Equating the two values of y^y from the second and third Equations, ' 



x-hy 2 

Clearing this Equation of fractions, transposing, &:c., 
4.zi/^{x+7/y-60{x+y). 
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Subtracting this Equation from the fourth, and transposing, 
2(a;+y)=676; hence 
(8) a;+y=338. 
Substituting this value of x+y ia the third Equation, and uniting 
similar terms, 

> — , 24336 
ya;y=156; whence a; = • 

Substituting this value of ic in the eiglith Equation, 
24336 



+y=338; whence y=104. 



y 

24336 
Smce x= , we have 4?= 234. 



31. Three merchants made a jomt stock, by which they gained a 
sum less than that stock by $80. A's share of the gain was $60, and 
bis contribution to the stock was $17 more than B's ; also B and C to- 
gether contributed $325. How much did each contribute ? 

Let X represent A's contribution, y B's, and 2? C's ; then 

(^+y+2J)— 80 represents their gain. 
Now, the whole stock is to A's contribution, as the whole gain to 
A's gain. 

Therefore, x+y+z :x:: {x+y+z—SO) : 60. 
From the conditions of the problem, we shall also have 
a;-y=17; 
y+z=325. 
Converting the proportion into an Equation, 

60{x+y+z)=x{X']-y+z—80), 
Substituting for y+z in this Equation its value from the second 
Equation, 

eO{x+325)z=x{x+2A5). 

This Equation will give a:=$75 ; and we shall now, from the first 
Equation, easily find y=S58 ; and substituting this value in the second 
Equation, ^we find z = $267 . 

32. Of three numbers in geometrical progression, the greatest ex- 
ceeds the least by 15, and the difierence of the squares of the greatest 
and the least is to the sura of the squares of the three numbers as 5 to 
7. What are the numbers? 

9 
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Let X represent the least term, and y the ratio of the progression ; 
then 

xt/ represents the mean term ; and 

xy^ represents the greatest term, (185). 
Then we shall have the followmg Equations : 

Xj/^^x=zl5 ; 
Dividing the second Equation hy x^y we find 

if rj 

This may easily be reduced to 

From this Equation, y=2 ; and substituting this value for y in the 
first Equation, we find x=5, the least term. 

Then ary=5x2=10, the mean term ; and ary^=5x 4=20, the 
greatest term. 

33. Two persons set out firom different places and traveled towards 
each other. On meeting, it appeared that A had traveled 24 miles 
more than B, and that A could have gone B's journey in 8 days, while 
B would have been 18 days in performing A's journey. What distance 
was traveled by each ? 

Let X represent the number of miles A traveled, and y the number 
of miles B traveled. 

The first Equation wiU then be 

a;=2^+24. 
Now, since A could have gone B's journey in 8 days, 

y 

3 represents the number of miles A went per day. 

o 

And since B coidd have gone A's journey in 18 days, 

X 

-^ represents the number of miles B went per day. 

18 , 

Then x-r-^i or — , represents the number of days A traveled ; and 
^ y 

y-^— , or — —y represents the number of days B traveled. 
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Since both traveled the same number of days, we have 

8^ _ 18y 

y ^ X 
The two Equations will give ar=72, and y=48 miles. 

34. The joint stock of two partners was $416. A's money was in 
the business 9 months and B's 6 months. When they shared stock and 
gain, the first received $228, and the second $252. What was each 
man's amount of stock ? 

Let X represent A*s capital, and y B's capital ; then we have for the 
first Equation, 

a;+y=:416. 

Now, 228— ic represents A's gain ; and 

252 — y represents B's gain. 
And since the shares of profit are to each other in the eompoimd 
ratio of capital and time (131), we have 

228— a; : 252— y : : 9a; : 6y. 

Converting this proportion into an Equation, imiting similar terms, 
and dividing both sides by 3, 

456y +2^3^= 756ar. 
From the first Equation, 

Substituting this value of y in the second Equation, and reducing, 
a;2+796a;= 189696; 
fix)m which a;=$192 ; and 416— 192 = $224, is the value of y. » 

35. The sum of $700 was divided among four persons, A, B, C, and 
D, whose shares were in geometrical progression ; and the difierence 
between the greatest and the least was to the difference between the 
t^o means as 37 to 12. What were the several shares ? 

Let X represent A's share, and y the ratio of the progression ; then 
xy, xy^, and xy^, respectively, represent B's, C's and D's shares. 
By the conditions of the problem, 

X'\-xy+xy^'\-xy^=l{^{^ ; 

a;^— a? : xy^—xy : : 37 : 12. 
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This proportion converted into an Equation becomes 

Dividing both sides of this Equation by xy—Xt 

12(y2+y+l)=37yl 
4 
from which y= ^^ 

Substituting this Value of ^ for y in the first Equation^ and adding 
similar terms, 

175a: 

from which a:=$108. 

4 /4\2 

Hence, iry= 108 X - =$144; xy^=lQ8x (-1 =$192; and xy^ 

= 108x (|y=$256* 



£:2CEBOl8£d 

On Affected Cubic and Biquadratic Equations^ 
1. Find the values of x in the Equation 

The divisors of the known term 6 are 1, 2, 3, 6 ; and it will be 
found that the Equation 
f x^^&x^+llX'-e=zO 

is divisible by a;— 1, a;— 2, and a:— 3; hence 1, 2, and 3, are the roots 
of the given Equation, (254). 

Or, having one of the roots as 1, the other two may be found from 
the quadratic Equation 

a;2— 5a;+6=0, 
which results from dividing the second Equation by OJ—L 

2* Find the values of a; in the Equation 
a;3^9a;2+26ic=24. 
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The divisors of the absolute term 24, are 1, 2, 3, 4, 6, 12, and 24 ; 
and we shall find that the Equation 

a;3_ 9^2^ 26:^-24=0, 

is divisible by a:^2, a?— 3, and x—4 ; hence 2, 3, and 4, are the roots 
of the given Equation. • 

3. Find the values of a: in the Equation 

The divisors of 8 are 1, 2, 4, and 8 ; and the Equation 

is divisible by .r— 1, a;-{-2, and ar— -4 ; then 1,-2, and 4, are the re- 
quired values of x, 

•4. Find the values of x in the Equation 
2a;3— 6a;2-.8a;=— 24. 

Dividing both sides of this Equation by 2, we have 

x^-3x^-4x= — 12. 

The divisors of 12, are 1, 2, 3, 4, 6, and 12 ; and the Equation 

x^-^3x^--Ax+12=0, 

is divisible by ar--2, ar+2, and x—3; hence 2, —2, and 3, are the 

roots of the given Equation. 

5, Find the values of x in the Equation 

X*+2x^-l3x^—14:X+24:=iO, 

The divisors of the absolute term 24, are 1, 2, 3, 4, 6, 12, and 24 ; 
and the Equation is divisible by ar— 1, a; +2, a;— 3, and x-{-4; then 1, 
— 2, 3, and —4, are the required values of x. 

Or, having found one of the roots, as 1, the other three may be 
found from the cubic Equation 

a;3^3;p2_ioa:-24 = 0, 
which results from dividing the given Equation by ic— L 

6. Find an approximate value of x in the Equation 

a;3-{-10a;2+6.r=i:260, 
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First, It -mil be found that x is more than 4, and less than 5. 
Substituting these numbers for x, we have 

64 x^ 126 

160 10a:2 250 

20 « 5x ^26 

244 400 

Then, 400—244 : 5— 4 : : 260—244 : the arrrection . 1. 
This correction added to the less assumed number, gives 4.1 for an 
approximate value of x. 

Secondly, By substituting 4.1 and 4.2 for x, we have 

68.921 ic3 74.088 

168.10 10:r2 176.40 

20.5 5x 21.00 

257.521 271.488. 

Then, 271.488-257.521 : 4.2-4.1 : : 260-257.521 : the correct 
turn .017. 

Adding this correction to the less assumed number 4.1, we have 
4.117 for a nearer value of x. 

7. Find an approximate value of :r in the Equation 

x^-lSx^+eSx^zdO. 
First, Substituting 1 and 1.5 for x, 

1 ar3 3.375 

-15 -15a;2 -^33.75 

63 63ar 94.5 

49 64.125. 

Then, 64.125—49 : 1.5—1 : : 50—49 : the correction .03. 
Hence we have 1 + -03== 1.03, fo#an approximate value of tr. 

Secondly, Substituting 1.03 and 1.02 for x, 

1.092727 x^ 1.061208 

-15.9135 -15x^ -15.606 

64.89 63a: 64.26 



50.069227 49.715208. 

Then, 50.069227-49.715208 : 1.03-1.02 : : 50-49.715208 : the 
-ection .00804. 
rience a;=1.02+. 00804 =11.02804'. 
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8. Find an approidmate value of :r in the Equation 

First i Substituting 14 and 15 for x, 

2744 x^ 3375 

—3332 — 17«2 ^3825 

. 756 54a: 810 

168 360. 

Then, 360 — 168 : 15 — 14 : : 360—350 : the correction .05. 
Subtracting this correction from the greater assumed member, we 
have 14.95 for an approximate value of x. 

Secondly, Substituting 14.95 and 14.96 for x, we have 

3341.362375 ..... a;3 • • • • • 3348.071936 

—3799.5425 ^\lx^ -3804.6272 

* 807.30 54a? ..... . 807.84 

349.119875 351.284736. 

Then, 351.284736-349.119875 : 14.96-14.95 : : 350-349.119875 : 
the correction .004065. 

Adding this correction to the less assumed number 14.95, we find 
14.954065 for a very near value of x. 

9. Find an approximate value of x in the Equation 

a:*-3x2-75a:= 10000. 

First, Substitutmg 10 and 11 for x, we have 

10000 ar* 14641 

—300 — 3a:2 -^363 

-750 -7.5x -825 

8950 13453. 

Then, 13453—8950 : 11 — 10 : : 10000—8950 : the correction .23. 
Hence 10.23 is the first approximation to the value of x. 

Secondly, Substituting 10.2 and 10.3 for ar, 

10824.3216 (x^ 11255.0881 

-312.12 -3a;2 -318.27 

-765 _ -75a; -772.5 

9747.2d"l6 10164.3181. 
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Then, 10164.3181-9747.2016 : 10.3-10.2:: 10164.3181 — 10000 : 
the correction .039393. 

Hence 10.3 — .039393=10.260607, is a nearer value of .r. 

10. Find an approximate value of x in the Equation 
2a:*-16«3-f-402;3-30a; + l=0. 

Firsty Substituting 1 and 2 for ar, 

2 2a:* 32 

-16 -16a;3 -128 

40 40a;2 160 

-30 -30a: -60 

1 1 _1 

-3 5. 

Then, 5— (—3) : 2—1 : : 0— (— 3) : the correction .3. 
Therefore, 1 + .3 = 1.3, is an approximate value of x. 

Secondly, Substituting 1.3 and 1.2 for ar, 

5.7122 2^ 4.1472 

-36.152 -16a;3 -27.648 

67.6 40a;2 57.6 

-39 -30a; -36 

\ ...... 1 J 

.1602 -.9008. 

Then, .1602-(-9008) : 1.3 — 1.2 : : 0-(-9008) : the con-ection .084. 
Hence 1. 2+. 084 1=. 1.284, is a nearer value of x. 



G-»)' 



11. Find an approximate value of x in the Equation 

+a:'/ar=90. 
Substituting 10 and 11 for a;, 

25 Qa:*-15) 84.64 

31.622 x^/x 36.482 

56.622 121.122. 

Then, 121.122-56.622 : 11 — 10 : : 121.122—90 : the correction .48. 
Therefore 11 — .48 = 10.52, is an approximate value of x. 
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PROBLEMS' 'IN INEaUATIONS. 

1. Find a number such, that when multiplied by 5, the product 
shall be less than 40, and when 5 is added to 3 times the square of the 
number, the sum shall be greater than 80. 

Let X represent the number ; then we shall have 

6x<A0y and 3:i;2+5>80. 
Dividing the first Inequation by the coefficient of ar, we find x<CS, 
Transposing 5 in the second Inequation, and adding similar terms, 

3a;2>75 ; hence a;2^25, and x>5. 
The required number is therefore indeterminate vdthin the limits 
6 and 8 ; that is, it is either of the numbers 5, 6, or 7, plus any proper 
fraction. 

2. What number is that whose third part diminished by 3, is greater 
than 20, and whose fourth part increased by 4, is less than 30 ? 

. Let X represent the number ; then we have 

I -3>20, and? +4<30; 

from which we shall find a;>69, and <104. 

3. Find a number whose square diminished by 10 is less than 90, 
and whose square root increased. by 2 is greater than 5. 

Let X represent the number ; then 

a;2— 10<90; and '/a;+2>5. 
These Inequations will give a;<10, and >9 ; hence the number is 
9, plus any proper fraction. 

4. Find a number such, that if it be multiplied by 2, 3, and 4, suc- 
cessively, the sum of the products shall be greater than 100, and if it 
be divided by the same numbers, the sum of the quotients shall be less 
than 30. 



Let X represent the number ; then 
2a;+3ir-f-4a;>100; and ■ 
from which we shall find»a;>llj, and <27-j9^ 



2^32;-f-4a;>100 ; and | + | + | <30 ; 
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5. A farmer sold a number of cattle. If 6 be subtracted from. 3 
times the number, the remainder "vvill be less than the number increased 
by 48 ; and if 6 be added to 4 times the number, the sum will be greater 
than 27 increased by 3 times the number. What was the number of 
cattle ? 

Let X represent the number ; then 

3j;— 6<«+48; and 4a;-f6>27 + 3x ; 

from which ar<27 and >21 ; hence the number of cattle was 22, 23, 
24, 25, or 26. 

6. Find a number whose square added to 4 times the number itself 
shall be more than 45, but whose square diminished by 10 times the 
number shall be less than 75. 

Let X represent the number ; then 

4:x+x^>4.5; anda;2-10a;<75; 

Completing the square in the first member of each of these Inequa- 
tions, we have 

a;2^4a;+4>49; and i2;2-10ar+25<100. 
Extracting the square root of each member, 
a;+2>7; and a;— 5<10. 
from which a:>0 and <15. 

7. Five times the number of miles between two places increased by 
10, is less than 100 ; and 8 times the ftumber diminished by 5, is greater 
than the number increased by 100. Required the number of miles 
between the two places. 

Let X represent the immber of miles ; then 

5a;-f-10<100; and 8a;— 5>ar-f-100. 

These Inequations will give a;<18 and >15 ; therefore the number 
of miles was 16, or 17, or either 15, 16, or 17, plus any proper fraction. 
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MISCELLANEOUS PROBLEMS. 

1. A, B and C together have $2000. B has $100 less than twice 
as much as A, and C $400 less than twice as nauch as the other two 
together. What sum has each ? 

Let X represent A's sum of money ; then 
2a'— 100 represents B's sum ; 
2(3jc~100)— 400 represents C*s sum; and 
9;c— 700 represents the whole sum. 
The Equation will then b« 

9ar-700 = 2000. 
From this Equation We shall find ar=300 ; then 2x300 — 100= 
$600, is B's sum, and 2000— 300 — 500 = $1200, is C's sum. 

2. A gentleman has three plantations. The first contains 260 acres, 
the second as much as the first and \ of the third, and the third as 
much as the first and second. What is the whole number of acres ? 

Let X represent the number of acres in the third plantation ; then 

X 

250+ - represents the number in the second, 
u 

Then, since the third contains as much as the first and second, 
a;=600-h^; 

from which a; =600 acres; hence 250 H — — - =350 acres, the number 

o , 

in the second ; and the first contains 250 acres. Then, 600+350+250 

= 1200 is the whole number of acres. 

3. A company of workmen had been employed on a piece of work 
for 24 days, and had half finished it, when, by calling in the assistance 
of 16 more men, the remaining half was completed in 16 days. What 
was the original number of men ? 

Let X represent the original number of men ; then 

a:+16 represents the number that finished the last half. 
Since the time of performing each half of the work was inversely 
as the number of men employed on it, 

a;:a?+16: :16:24; 
from which x^ 32 
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4. A's money was equal to f of B*s. A paid away $50 less than f 
of his, and B $60 more than f of his, when it was found that the latter 
had remaining only -J as much as the former. What sum had each 
at first? 

Let X represent B's sum of money ; then 
Sx 
-J- represents A's sum of money ; 

- of — —50, that is, - —50, is what A paid away ; 

Sx . 

- +50, is what B paid away ; 

X 

- -f50 is what A had remaining ; and 

X 

- —50 is what B had remaining. 
By the conditions of the prohlem, 

from which a;=$400, B's sum ; hence f of 400=$300, is A's sum. 

5. A person wishing to enclose a piece of ground with palisades, 
found that if he set them one foot asunder, he would not have enough 
by 150 ; but if he set them one yard asunder, he would have too many 
by 70. What was the number of his palisades ? 

Let X represent the number ; then since, if he set them one foot 
apart he would need 150, 

ar-f- 150 represents the number of feet around the enclosure. 
Since, if he set them one yard, or three feet^ apart, he would have 
too many by 70, 

3a:— 70x3, or 3r— 210, also represents the number of feet 
around the enclosure. 

We shall then have the Equation 

a;+150=3a;-210; 
which will give a; =180 palisades. 

6. From two tracts of land of equal size, were sold quantities in 
the proportion of 3 to 5. If 150 acres less had been sold from the one 
vhich is now the smaller of the two, only f as much would have been 
taken from it as from the other. How many acres were sold from each ? 
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Let X represent the number of acres sold from the first ; then 

— represents the number of -acres sold from the second. 
o 

Since the second is now the smaller of the two, by the conditions of 

the problem, 

^^ ..r. 2ar , 
— —150=—; 
3 3 ' 

from which we shall find a; =150 acres; hence f of 150=250, the 
number sold from the second tract. 

7. A and B had adjoining farms, which in quantity were in th« ratio 
of 4 to 5. A sold to B 50 acres, and afterwards purchased from B one- 
third of his entire tract, when it was found that the original ratio of 
their quantities of land ha^been refversed. How many acres had each 
at first ? 

Let X represent the number of acres B had ; then 

— represents the number A had ; 
5 

4a; 

— 50 represents the number A had afler selling 50 acras ; 

5 

a; +50 represents the number B had afler buying 50 acres; 

/4a; ^^\ . 1, . ^^, 17a: 100 . , ,*,.:. 

I— 50)+ - (aJ+50), or—— 5—, is the number A had 

\ 5 / o lo o 

ailer buying from B ; and 

2 

— (a; +50) represents the number B had after selling to A. 

o * 

Reversing the original ratio of the quantities of land, 
17a; 100 2 , , _, ^ ^ 
-i5--X^3("+'')^^'^^- 
Developing the second term of this propcjrtion, and multiplying to- 
gether extremes and means. 

68a; 400 _ 10a? 500 ^ 

15" 3 ~" 3 "^ . 3 ' 

which will give a; =250 acres, B's tract; hence | of 250=200 acres, 
A's tract. 

8. A waterman can row down the middle of the stream, on a certain 
river, 5 miles in f of an hour ; but it takes him 1|- hours to return, 
though he keeps along shore where the current is but half as strong as 
in the middle What is the velocity of the middle of the stream ? 
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Let X represent the velocity per hour ; then since 

3 20 

5 -J — , or -TTi is the numher of miles he can row down stream 

4 3 

in one hour, 

20 

-;r a; is the numher he can row in one hour, unassisted by 

o 

the stream. 

As the current along shore is but half as strong as in the middle, 

("q ^"^ o) ^ the number of miles he travels per hour up 

stream ; and 

(-- i-^ - j X \\i 01 10 J-, is the whole number of miles 

he travels up stream. 

Since this distance is equal to the distance he travels down stream 

in f of an hour, we have 

9a; 
10- -I =5; 

from which we shall find a:=2| miles per hour. 

9. A farmer has three flocks of sheep, whose numbers are in the 
proportion of 2, 3, and 5. If he sell 20 from each flock, the whole 
number will be diminished in the proportion of 4 to 3. How many 
sheep has he in each flock ? 

Let X represent the number in the first flock ; then 

— represents the number in the second ; 

— represents the number in the third. 
By the conditions of the problem, 

<'--H (I --)+(! -«)=!('- 1 + ^) . 

This Equation may easily be reduced to 

5a:— 60= -g- ; 

which gives a;=48 ; hence f of 48=72, is the number in the second 
flock ; and f of 48=120, is the number in the third flock. 

10. The sum of $1170 is to be divided between three persons. A, 
B, and 0, in proportion to their ages. Now, A*s age is to B's as 1 to 1 J, 
and to C's as 1 to 2. What are the respective shares ? 
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Let X represent A's share ; then 

l^x represents B's share ; and 

2x represents C's share. 
The Equation will then he 

z+lix+2z=zmO; 
from which we shall find a;=$270, A's share ; hence 270 x li=$360, 
is B's share ; and 270 x 2= $540, is C's share. 

11. A hare is §0 leaps hefore a greyhound, and takes 4 l^fl.pB to the 
greyhound's 3 ; hut 2 of the greyhound's leaps are as much as 3 of the 
hare's. How many leaps must the greyhound take to catch the hare ? 

Let X represent the numher of the greyhound's leaps ; then 

Ax 

— represents the numher the hare makes in the same time ; and 

4a; 

~ +50 is the whole numher of the hare's leaps. 

o 

Since 2 of the greyhound's leaps are as much as 3 of the hare's, 

each one of the greyhound's leaps will he equal to f of one of the hare's; 

and the whole number of leaps wiU be inversely as the length of each 

leap ; that ie 

from which x will be found =300. 

12. A vintner has two casks of wine, the contents of whicfi are in 
the proportion of 5 to 6, and if ^ of the quantity in the second were to 
be drawn off, the contents of the two casks would be equal. How many 
gallons are there in each ? 

Let X represent the number of gallons in the second ; then 

5x 

— represents the number in the first ; and 

5x 

-— represents the quantity remaining in the second after drain- 
ing off ^. 

By the conditions of the problem, we shall have 

5.r __ 6x 

This is an identical Equation ; the problem is therefore indetermV' 
nate, (271). 
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13. A person looking: at his watch, and being asked what o'clock it 
was, replied that it was between eight and nine, and that the hour and 
minute hands were exactly together. What was the time ? 

Let X represent the number of minute spaces moved over by the 
hour hand since 8 o'clock ; then 

\2x represents the number of minute spaces moved over by the 
minute hand in the same time. 

But since there are 40 minute spaces between twelve and eight, it 
is evident that the minute hand has passed over 40+^ spaces before 
overtaking the hour hand ; hence we have the Equation 

12z=40+ar; 
from which a;=3/j minute spaces; hence 3y\x 12=:433^y minute 
spaces, is the distance passed over by the minute hand since 8 o'clock. 
The time was therefore 43y\ minutes, or 43 minutes 38^4- seconds past 
eight. 

14. A criminal having escaped from prison, traveled 10 hours before 
his escape was known. He was then pursued, and gained upon 3 miles 
an hour. When his pursuers had been 8 hours on the way, they met 
an express going at the same rate as themselves, who had met the 
criminal 2 hours and 24 minutes before. In what time from the com- 
mencement of the pursuit will the criminal be overtaken ? 

Let X represent the number of hours, jind y the number of m.iles 
the criminal went per hour ; then 

2/ +3 represents the number of miles his pursuers went per hour ; 
(X(^-^x)y represents the number of miles the criminal traveled 
from the time of his escape ; and 

(y+Z)x represents the number of miles his pursuers traveled 
from the commenceinent of the pursuit. 

We shall then have the following Equation : 
(10+a:)y=(y + 3)ar. 
(y+3)8 represents the distance the pursuers had gone when 
they met the express ; and 

\Sy represents. the distance the criminal had gone when his pur- 
suers met the express. 

Now, the distance the criminal was in advance of his pursuers at 
this time, was equal to the simi of the distances the express and crimi- 
nal had gone since their time of meeting ; therefore, 2 hours and 24 
minutes being equal to 2f hours, 

(y-|-3)2|+^x2|, or — ^ , represents the distance that the 

criminal was in advance of his pursuers when they met the express. 
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The second Equation will then be 

from which y is easily found =6 ; and substituting this value in the 
first Equation, we sliall find a; =20 hours. 

15. A regiment of militia containing 875 men, is to be raised from 
three counties, A, B, and C. The quotas of A and B are in the pro- 
portion of 2 to 3, and of B and C in the proportion of 4 to 5. "What is 
the number to be raised by each ? 

Let X represent the number to be raised by A ; then 

-— represents the number to be raised by B ; and 

5 - 3a? 15a; , . , . , , « , 

-7 of -T-, or -7—, represents the number to be raised by C : then 

4 2 o 

. 3a? . 15a? 

from which x =200 men; hence J of 200 = 300, is B's quota ; and y of 
200=375 men, is C's quota. 

16. If 19 pounds of gold, in air, weighs 18 pounds in water; 10 
pounds of silver, in air, weighs 9 in water ; and a mass of 106 pounds, 
composed of gold and silver, weighs 99 pounds in water ; what are the 
respective quantities of gold and silver in the mass ? 

Let a? represent the number of pounds of gold, and y the number oi 
pounds of silver ; then 

x+y=106. 
Now, it is evident that each pound, of gold weighs |f as. much in 
water as in air, each pound of silver -f^ as much, and each pound of 
the whole mass ^^y as much ; hence 
1 fti» 

represents the weight of the whole quantity of gold, in 



19 
water ; 

9y 



-J- represents the weight of the whole quantity of silver in 

water; and 

99(a?+v) 

— \f.n represents the weight of the whole mass of gold and 

silver, in lAter. 

^ 10 
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We shall then have the Equation 

* 18a; 9y __ 99(a;+y) , 

"19^ "^ 10 ~ 106 ' 

from which and the first Equation, a: =76, and y=30 pounds. 

# 

17. A farmer having mixed a certain quantity of com and oats, 
found that if he had taken 6 bushels more of each, there would have 
been 7 bushels of com to 6 of oats ; but if he had taken 6 bushels less 
of each, there would have been 6 bushels of com to 5 of oats. How 
many bushels of each were mixed ? 

Let X represent the number of bushels of com, and y the number 
of oats ; then the Equations will evidently be 

^-6= -(y-6); 
from which we shall find ar= 78, and y=76 bushels. 

18. Two persons, A and B, can perform a piece of work in 16 days. 
They work together for 4 days, when A being called off, B is left to 
finish it, which he does in 36 days more. In what time could each do 
it separately ? 

Let X represent the number of days in which A could do the work, 
and y the number in which B could do it ; then 

- represents the part A could do in 1 day ; 

- represents the part B could do in 1 day ; also 

—- is the part both could do in one day. 
16 

Therefore the first Equation will be 

1 + 1 = 1. 

X ' y 16 

Since A and B together did tV' ®^^ i ®^ ^hie work in 4 days, f of the 
work was left to be done by B, which, by the problem, he finished in 36 
days. Therefore 36 days is f of the time in which B could do the work 
alone ; hence the second Equation will be 

from which y=48 days ; and x is now easily found =24 ^ys. 
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19. A merchant has two casks containing unequal quantities of wine. 
"Wishing to have the same quantity in each, he pours firora the first into 
the second as much as the second contained at first ; then he pours from 
the second into the first as much as was left in the firpt ; and then again 
from the first into the second as much as was left in the second, when 
there are found to be 16 gallons in each cask. How many gallons did 
each cask contain at first ? 

Let X represent the number of gallons in the first, and y the number 
in the second cask ; then, after pouring from the first into the second. 

a:— y is the quantity in the first ; and 

2y is the quantity in the second. 
After pouring from the second into the first, 

(^— y)+(^— y). or 2x— 2y, is the quantity in the first ; 

2y— (a;--y), or 3y — x, is the quantity in the second. 
After again pouring fi-om the first into the second, 

S2x'-2y)—{3i/—x), or 3x—5t/, is the quantity in the first , 
3y^x)+{3i/—x)y or 6y~2af, is the quajitity in the second. 
By the conditions of the problem, the Equation will now be 

3a;— 5y= 16; 
6y— 2a;=16; 
from which a; =22, and y=10 gallons. 

20. A fisherman being asked how many fish he had caught, replied, 
" If 6 be added to one-third of the number that I caught yesterday, it 
will make half the number I have caught to-day ; or, if 6 be subtracted 
from three times this half, it will leave the number I caught yesterday." 
How many were caught each day ? 

Let X represent the number caught yesterday ; then 

X 

~ + 5 represents half the number caught to-day. 
o 

By the conditions of the problem, the Equation will- now be 

30 +5)-5=a;. 

This Equation can be reduced to 

a;— a;=10; or Oa;=10. 

Hence x= — z= oo, (50). 
The problem is therefore impossible, (272). 
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21. A laborer engaged for n days, on condition that he should re- 
ceive 'p pence for each day that he worked, and forfeit q pence for each 
day that he idled. At the end of the time hi received s pence. How 
many days did he work ? and how many was he idle ? 

Let X represent the number of days he worked ; then 

n—x represents the number of days he idled ; 

px represents the number of pence he earned ; 

(n—x)q represents the number of pence he forfeited. 
We shall therefore have 

fpx—{n—x)q-=^s\ 

which will give x= -^-- — : hence n— -^- — = -^^- — , was the num- 
X>+q p+q p-^q 

ber of days he idled. 

• 

22. A, B, and C, engage in a joint speculation. A invests $2000 
for 5 months, B $2400 for 4 months, and C $1600 for 7 months. The 
profits amount to $4620. What is each man's share of profit ? 

Let X represent A's share of profit ; then 

2000 X 5 : 2400 X 4 : : a: : ^, B's share, (1 50). 

2000X6: 1600x7 ::«: -^,C's share 
The Equation will then be 

24:Z 28a; 
^+-2^ + -25 -''''•' 
from which we shall find ar=$1500, A's share; hence ff of 1500 = 
$1440, is B's share, and f| of 1500 =$1680, is C's shal-e of profit. 

23. A farmer wishes to mix rye worth 40 cents a bushel, and oats 
worth 26|- cents a bushel, in such quantities as to produce 100 bushels 
which shall be 'worth 30 cents a bushel. What quantity of each must 
be taken ? 

. Let X represent the number of bushels of rye, and y the number of 
bushels of oats ; then 

a;+y=100. 

Now, 40a; represents the value of the rye, in cents ; 

26| y represents the value of the oats, in cents ; and 
3000 cents is the value of the mixture. 
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The second Equation will therefore he 

40a?+26fy=3000; 
from which and the first, a- =25, and y=75 bushels. 

24. Three persons engage in a joint mercantile adventure, in which 
the first has the capital a for the time b, the second the capital c for 
the time d, and the third the capital e for the time /. Their profits 
amount to s. What is each partner's share of profit ? 

Let X represent A's profit ; then, since the respective shares of profit 
are in the compound ratio of capital and time, * 

ab:cd::x:^-^, B's profit, (150) ; 

ab:ef::x:^, C's profit. 
We shall now have the following Equation : 

cdx efx 

ah ah "^ ' 

This Equation will give «= ; then multiplying this 

Oa) ~r~ oci ~|~ €j 

Of] f/i^ 

value of X by —r, we find for B's profit, and multiplying 

cf cfs 

the same value by •^, we find -^ — '— ; ^ for C's profit. 

^ ah ah+cd+ef ^ 

25. A church which cost $40000 is insured, annually, at 1^ per 
cent, for such an amount, that, in case of its being destroyed by fire, 
the Insurance Company shall be Hable for the cost of the edifice, and 
the premium of Insurance. What is the sum insured ? 

Let X represent the sum insured ; then 

100: 100-1^: a;: 40000; 
which, converted into an Equation, will give a: =$40609.13'. 

26. Four towns are situated in the order of the first four letters of 
the alphabet. The distance from A to D is 34 miles ; the distance fi:om 
A to B is to the distance from C to D as 2 to 3 ; and ^ of the distance 
from A to B added to half the distance from C to D, is three times the 
distance from B to C. What are the respective distances? 
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Let X represent the distance from A to B ; then 

3x 

— represents the distance from C to D ; and 

-J- + o 0^ "^l' 0^ o» represents the distance from B to O 

Since the distance from A to D is 34 miles, 
, 3x X 

from which a;= 12 miles ; hence ^ of 12= 18 miles, is the distance from 
C to D, and ^ of 12=4 miles is the distance from B to C. 

27. A commission merchant receives the sum of s dollars to invest 
in merchandise — himself to retain a commission of r per cent on the 
amount of the purchase. What is the sum to Be invested ? 

Let X represent the sum to he invested ; then 
100: 100+r::a::5; 

from which .= -i^. 

100-f-r 

28. A sum of money was equally divided among a numher of per- 
sons, hy first giving to A $100 and ^ of the remainder, then to B $200 
and I of the remainder, then to C $300 and | of the remainder, and so 
on. What was the sum divided ? and the number of persons ? 

Let X represent the numher of dollars each person received, and y 
the number of persons ; then 

xy represents the whole sum divided. 
Since the first received 100 dollars and ^ of the remainder, 

/./^^ a:y— 100\ 5.ry— 500 
Now, xy—{lOO'\ 1, or ~ , represents the remam- 

der of the sum divided after A received his portion ; and the second 
Equation will be 



,^200+l(fc^ 



6 V^^ "2°°- 

The two Equations may, respectively, be reduced to 

(3) 6x—xy=600 ; 

(4) 36x^6xy^5500. 
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# 

Multiplying Equation (3) by 6, and subtracting the product from 
the fourth Equation, we find 

a;y=2500 dollars, the whole sum. 

2500 
Hence a;= . , and substituting this V3lue of a; in the third Equa- 

i 
tion, we have \ 

15000 

2500=^00; 

from which y—5 persons. 

29. The sum of $500 is to be applied in part towards the payment 
of a debt of $900, now due, and in part to paying the interest, at 7 
per cent, in advance, on the remainder of the debt, on which a credit. 
of 12 months is to be allowed. What is the amount of payment that 
•can be made on the debt ? 

Let X represent the payment ; then 

7 
(900— ic) — - represents the interest on the remainder. 

Hence we shall have 

^+(900-^)^ =500; 

whence a:= $469.89'. 

30. A besieged garrison had such a quantity of bread as would, if 
distributed to each man at 10 ounces ^ day, last 6 weeks ; but having 
lost 1200 men in a sally, the governor was enabled to increase the 
allowance to 12 ounces per day. What was the original number of men 1 

Let X represent the original number of men ; then 

lOa; represents the number of ounces of bread that would have 
been distributed to them, daily ; and 

(a:— 1200)12 represents the number that was distributed, daily, 
after 1200 men were lost. 

The Equation will then evidently be 

10a:=(2:- 1200)12; 
from which a: =7200 men. 

31. A is indebted to B the sum of a* dollars, and is able to raise but 
a dollars. With this latter sum A proposes to pay a part of the debt, 
and the interest, at r per cent, in advance, on his note at n years, for 
the remainder. For what sum should the note be drawn ] 
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Let X represent the sum for which the note should be drawn ; then 

-^ represents the interest on the note for n years ; and 

fi— a: represents the present payment. 
Hence we shall have the following Equation 

. nrx 

*-!+ 100 ="' 

from which x= — — ^ i. 

100— m 

32. The crew of a ship consisted of her complement of sailors and 
a number of soldiers. Now, there were 22 sailors to every three guns, 
and 10 over. Also the whole number of men was 5 times the number 
of soldiers and guns together. But after an engagement, in which the 
slain were ^ of the survivors, there wanted 5 of being 13 men to every 
2 guns. Required the number of guns, soldiers, and sailors. 

Let X represent the number of guns, y the number of soldiers, z the 
number of sailors, and w the niunber slain in the engagement ; then 

y+z—w represents the number of survivors after the engagement. 

22 
Since there were 22 sailors to every 3 guns, there were — to each 

o 

22a? 

gun, and -^~ to X guns. 

o 

By the problem, the first Equation will therefore be 

-¥««^ 

and the second will be 

y+z=:6y+5x. 
After the engagement, the slain being ^ of the survivors, 

y-f-z—w 

and as there now wanted 5 of being 13 men to every 2 giuis, 
y+z—w+Oz^z — . 

From the third Equation we shall find wz=: ^-^* 
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Substituting this value of w? in the fourth Equation, 
4y-l-42 ■ _ 13a; 

from which and the first two Equations, we shall find re = 90, y=:55 
and 2;= 670. 

33. Two sums of money amounting together to $600, were put at 
interest — the smaller at 2 per cent more than the other. The interest 
of the larger sum was afterwards increased, and that of the smaller 
diminisjied, 1 per cent. By this the interest of the whole was augmented 
one-twentieth. But if the interest of the greater sum had been so in- 
creased, without any diminution of the other, the interest of the whole 
would have been increased (me-tenth. What were the two sums ? and 
the two rates of interest ? 

Let X represent the larger sum, y the smaller, z the rate of interest 
of the larger, and w the rate of interest of the smaller ; then 

a;-fy=600; 

^^^* TflrT "^ uTn * ^^ — , represents the interest of both sums, 

(174); 

?(i±l) + ^i^f^, or <'+^)+y^^'h^ 3,^^ ^, ^. 

100 100 100 ^ 

terest of the wjiole, after the first rate of interest was increased, and 
the second diminished, by 1 per cent. 

By the problem, the third Equation will now be 

,o\ x{z-\-l)-\'y{w'-\) __ xz^yw , J_ xz-\-y w 

^ ^ 100 ■*" 100 "^ 20 100 

_ x(z+\) , yw x{z-\-\\-\-yw , . « . 

But ■ + twf:^ or -^^ — — , represents the mterest of the 

whole, after the first rate of interest was increased by 1 per cent, 
without any diminution of the second. 
Hence the fourth Equation will be 

^ ^ 100- ~ 100 '^' 10 100 

The third and fourth Equations may respectively be reduced to 

(5) I 20x=20y+xz-[-yw; 

(6) 10x=xz-{-yw. 

Subtracting the sixth Equation from the fifth, and dividing by 10, 
we find x=2y. 
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Substituting this value of x in the first Equation, we shall find y= 
$200 ; hence a?=200 x2=:$400. 

Substituting these values of x and y and the value of w from the 
second Equation, for ar, y, and w, in the sixth Equation, we shall find 
z=:6 per cent ; then t^=6 + 2 = 8 per cent. 

34. Two persons purchase 300 acres of land at $2 per acre, each 
one paying $300 ; but the first takes the more fertile portion of the 
tract, at 25 cents above the mean price per acre, and the second the 
remainder at 25 cents below the mean price per acre. How many acrea 
has each ? 

Let X represent the number the first has, and y the number the 
second has ; then 

aj+y=i300; 
and as the mean price per acre is 2 dollars, and both together pay 600 
dollars, 

2a:-|-2y=600. 
Also, as the first pays 25 cents above the mean price per acre, he 
pays 2^, or f dollars per acre ; and since the second pays 25 cents below 
the mean price, he pays If, or J dollars per acre ; therefore 

9^ . 7y ,.^^ 
~ -f -p =600. 
4 4 

The conditions of this problem thus gives rise to more independent 
Equations than there are unknown quantities to be determined ; the 
problem is therefore impossible, (272). 

35. The area of a field is 432 square rods, and the sum of its length 
and breadth is equal to twice their difierence. Required the length 
and breadth of the field. 

Let X represent the length ; then 

432 

represents the breadth ; and by the conditions of the problem, 



432 J 432 



-('- ~) 



Developing the second member, and clearing the Equation of 
firactions, 

a:2-f-432=::2.^2-864; ^ 

432 
from which x will be found equal to 36 rods ; hence -— - =12 rods, is 

the breadth. 
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36. A and B lay out some money on speculation. A disposes of his 
interest in the husiness for £11, and gains as much per cent as B lays 
out ; B gains £36, and it appears that A gains 4 times as much pn: 
cent as B. What was the capital of each 1 

Let X represent A's capital, and y B's capital ; then . 
11— a; represents A's gain ; 

represents his gain on one pound ; 

(ll-a:)100 ,. . 

^^ represents his gam per cent. 

Hence, since he gained as much per cent as B lays out, 

(ll~-a;)10Q __ 
• X ""^' 

— represents B's gain on one pound ; and 

3600 , . . 

represents his gain per cent. 

The second Equation will then be 

(ll-aj)lOO ' 3600 

X y 

Clearing the first Equation of its fraction, 

(11— a;)100=a?y. 

Clearing the second of fractions, 

(ll-a?)100y= 14400a:. 

Multiplying the third Equation by y, 

(11— a:)1002/=a;y2. 

Subtractings this Equation from the one preceding it, transposing, and 
dividing both sides by ar, 

j^2=r 14400; ory=r£l20. " 

Substituting this value of y in the third Equation, we shall find 
a: = £5. 

37. A garden which is 12 rods in length, and 8 rods in breadth, is 
surrounded by a walk whose area is equal to \ of the area of the garden 
itself. Required the breadth of the walk. 
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Let X represent the breadth of the walk ; then 

12+ 2^ represents its length on each of two opposite sides of 

the garden; and 

8 rods is its length on each of the other two opposite sides ; 

fl2+2a;)2+16, or 40-|-4ar, is the whole length of the walk ; 

• (40-f-4ic)a: represents the area of the walk. 

Since the area of the garden is 12x8, or 96 square rods, by the 

conditions of the problem, 

96 
(40+4a;)ar= y =16. 

From this Equation we shall find «= — 5+ y'29. 

38. A and B hired a pasture into which A put 4 horses^ and B as 
many as cost him 18 shillings a week. Afterwards B put in two ad- 
ditional horses, and found that he must pay 20 shillings a week. At 
what rate was the pasture hired ? 

Let X represent the number of shillings A paid, per week, and y 

the niunber of horses B had in the pasture ; then 

07+18 represents the number of shilUngs for which the pasture 

was hired, per week. 

X * 

-• is what A paid, per week, for each of his horses ; 

18 

— is what B paid, per week, for each of his horses , 

y 

The first Equation will therefore be 

4 ~ y 

Now, after B put in two additional horses, and paid 205., or 2 shil- 
lings more than at first, 

x—2 represents the number of shillings A paid per week ; 

(«— 2)+20, or ic+18, represents the number of shilhngs both 
paid for the pasture, per week ; .» 

/J. 2 

— — is what A paid, per wees, for each of his horses ; 

20 . . 

is what B paid, per week, for each of his horses. 



y+2 

The second Equation will then evidently be 
x-2 _ _20_ 
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From the fitst Equation, 

72 
jcy=:72; ory=: — 

X 

From the second Equation, . 

ir2/+2j;— 2^=84. 
Substituting the values ofxy and y, as found above» in this Equation, 

144 

72-+- 2a; =84; 

♦ X 

which will give x=zl2 shillings; hence 12+18=30 shillings, is the 
sum for which the pasture was hired. 

39. A gentleman bought a rectangular piece of ground, at $10 for 
every tod in its periTneter. If Ijie same area had been in the form of 
a square, and had been purchased in the same way, it would have cost 
$20 less ; and a square piece of the same perimeter would have con- 
tained 12 J square rods more. What were the length and breadth of 
the lot? 

Let X represent the length, and y the breadth of the lot ; then 

2x'{-2y represents the perimeter of the lot ; 

(2a;+2y)10 represents the number of dollars for which it was 
purchased. 

xy represents the area of the lot ; 

^xy represents one side of a square lot- of ground of the same 
area as the former ; 

4 '^/xy represents its perimeter > and 

40 y^ represents its cost if purchased in the same way as the 
former. 

By the conditions of the problem, we shall then have 

40ySy=(2a:-|-2y)10-20. 
Now, — ^^^—^ represents one side of a square piece of ground of the 
same perimeter as the first lot ; 

— — ^ J represents the area of such a piece of ground. 
Hence we shall have for the second Equation, 
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Squaring both sides of the iirst Equation, and dividing by 400, 
we have 

4a:y=(a:+y)2-2(ir+y)+l; 
which may easily be reduced to 

(4) 2xy-x^+2x''if+2y=zl. 

Developing the first member of the second Equation, clearing of 
fractions, &c., 

4a;2-8a:y+4y2=l96. 
Dividing both, sides by 4, we find 

a;2— 22;y-fy2=49. 
Extracting the square root of both sides, 

x—i/=7; otx^l+y. 
Substituting this value of 2; in the fourth Equation,. transposing, and 
adding similar terms, • 

4y=36 ; or y=9 rods. 
Hence a;=7-f 9=16 rods. 

40. A person being asked the ages of himself and v^ife, replied, that 
the product of their ages added to the square of his age, would make 
1560, but added to the square of hers would make 1144. What were 
their ages? 

Let X represent the husband's age, and y the wife's age ; then 
ar2+ary=1560; 
y2^a:y = 1144. 
Adding these Equations together, 

x^-\-2xy + y^=21U. 
Extracting the square root of both sides, 

a:+y=52; or :p=:52 — y. 
Substituting this value of ar in the second Equation^ and adding 
similar terms, 

52y= 1144 ; or y=22 years. 
Hence a:=52— 22=30 years. 

41. A and B purchased a farm containing 900 acres for which they 
paid $900 each. On dividing the land it was agreed that A should 
have his choice of situation, and pay 45 cents per acre more than B. 
How many acres should each have taken ? and at what price per acre ? 
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Let X represent the number of acres in A's portion, and y the num- 
ber of cents he should have paid per acre ; then 

900— a; represents the number of acres in B*8 portion ; 
y— 45 represents the number of cents he should have paid per 
acre ; •and since 900 dollars is equal to 90000 cents, we shall have 
• iry=90000; 
(900-a;) (y-45)=90000. 
Developing the first member of this Equation, and reducing, 

900y—a;y+45ic= 130500. 
Substituting the values of xy and x from the first Equation, and re- 
ducing, we find 

. 4500 
2/+ -^=245; . 

from which y will be foimd =225 cents=$2.25. 

We can now easily find a? =400 acres ; hence 900 — 400=500 acres, 
was B's portion ; anfl 225—45= 180 cents =$1.80 was its price per acre. 

42. A capital of $13000 was divided into two parts, which were 
put at interest in such a manner that the income was the same from 
each. If the first part had been at the same rate of interest as the 
second, it would have produced an income of $360 ; and if the second 
part had been at the same rate as the first, it would have produced an 
income of $490. What were the two rates of interest? 

Let X represent the first of the parts into which the whole sum was 

divided, y its rate per cent of interest, and z the rate per cent of interest 

of the second part ; then 

13000— a; represents the second of the parts into which the 

whole sum was divided ; 

xv 
—~ represents the interest of the first part, (174 J ; 

~r-T represents the mterest of the second part. 

The first Equation will then be 

xy _ 13Q00g— gg ^ 

lOO" ~ 100 ' 

and by the conditions of the problem, the other two Equations will be 

^=360; and 

H2^^^fy -490 
100 ~ 
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These three Bt[uations may respectively be reduced to 

(5) a;z=36000; and 

13000y— a;y=49000. 
Substituting the value of xz from the fifth Equation for xz in. the 
fourth Equation, 

ary=13000z— 36000. 

Substituting this value of ary for xy in the sixth Equation, transpo- 
sing, and adding similar terms, 

* 13000y- 130002= 13000. 
Dividing both sides by 13000, we find 

y — 2=1; ory=s+l. 
Substituting this value of y for y in the fourth Equation, and 
reducing, 

2xz-^x=l3000z. • 

Substituting for xz and x in this Equation their values from the 
fifth Equation, we have 

72000+ ?^^ =130002; 

z 

from which 2;=6 per cent ; and since y=24-l, we have y=64-l = 7 
per cent. 

The first and second parts into which the whole sum was divided 
will now easily be found equal to $6000 and $7000, respectively. 

43. A. departs from London towards Lincoln at the same time at 
which B leaves Lincoln for London. When they met, A had traveled 
20 miles more than B, having gone as far in 6| days as B had in all 
the time ; and it appeared that B would not reach London under 15 
days. What is the distance between the two places 1 and how far had 
each man traveled ? * 

Let X represent the number of miles A had traveled, and y the num- 
ber B had traveled ; then 

a;=y-j-20. 

Since A went in 6f days as many miles as B had traveled when 
they met, ' 

y -T- 6f , or -^, represents the distance A went per day ; 

3v 20aj 
x-T"^, or 77—, represents the number of days he had traveled 

when he met B. 
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Since, in 16 days, B will reach London, or travel the distance A had 
traveled when they met, 

a;-f- 15, or — , represents the distance B went per day ; 
15 

y -\ -, or — -y represents the number of days he had traveled 

when he met A. 

The second Equation will therefore be 

20£ _ \6y ^ 
3y -^ X ' 
which may be reduced to 

4:X^=9y^ J or a;= —• 

Substituting the value of a; in the first Equation, we shall find y=40 

3 

miles; hence a? = - of 40 = 60 miles; and 40+60 = 100 miles is the 

whole distance. 

44. The product of the two dimensions of a rectangular piece of 
land, subtraced from the square of the greater dimension, leaves 300 
square rods, and subtracted from the square of the less, leaves 200 
square rods. What are the dimensions of the piece ? 

Let X represent the length, and y the breadth ; then 
x^—xy=300 ; 
y^—xy— 200. 
Decomposing the first member of the first Equation, 

x{X'-y)=z300. 
Changing the signs of all the terms in the second Equation, and 
decomposing the first member of the resulting Equation, 
y(^x—y)= —200. 
Dividing this Equation by the one preceding it, and reducing the 
resulting Equation to its lowest terms, • 

y 2 2a? 

-=-^;or2/=--. 

Substituting this value of y in the second Equation, we shall find 

2 

a;=y'180 = 6^5; hence y=— - of 6^5 = — 4'v/5. 

o 

11 
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The problem is therefore impossible, (272) ; and the impossibility 
consists in supposing that the product of the length and breadth of the 
piece of land is less than the square of tlie breadth. 

45. A person being asked the ages of his two children, replied, that 
the diilerence of their ages was 3 years, and the product multiplied by 
the sum of their ages was 308. What were their ages ? 

Let X represent the age ol' the younger ; then 
a:-f 3 represents the age of tlie older ; 
a;2-f 3a; represents the product of their ages ; 
2j;-1-3 represents their sum ; and we shall have 

(a:2+3j:)(2j;-f3) = 308. • 

Multiplying together the two binomials in the £rst member, 

2j:34-9x2+9a;=308. 

It will be easily seen that the value of a; in this Equation must be 
some one of the smaller divisors of the known term 308, and we shall 
find that the Equation, with 308 transposed to the first member, is di- 
visible by ar— 4 ; then 4 years was the age of the younger child, (254) ; 
and 4-f 3 = 7 years, was the age of the older. 

46. A gentleman who had a square lot of ground, reservered 10 
square rods out of it, and sold the remainder for $432, which was as 
many dollars per square rod as there were rods in a side of the whole 
square. What was the length of its sides ? , 

Let X represent the number of rods in the length of each side ; then 

x^ represents its area ; and after 10 square rods of it were r<3- 

served, 

432 
•— — — - represents the price for which it was sold, per square 
x^ — 10 

rod. 

Hence we shall have the Equation 

432 



a:2— 10 

Clearing this Equation of its fraction, 

432=^3- 10:c. 

This Equation with all of its terms transposed to one side is divisible 
by a;--8 ; hence, 8 rods was the length oi' its sides. • 
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47. A and B set out together from the same place, and travel in the 
same direction. A goes the first day 28 miles, the second 26, and so on, 
in arithmetical progression ; whik B goes uniformly 20 miles per day. 
In how many days will the two be together again ? 

Let X represent the number of days in which they will be together 

again ; then 

28— 2(.r--l) represents the number of miles A goes on the last 

day, (176); 

28 + 28-2(a;--l) «^ , , , , .. 
_-_i L. X, or 292?— a;^, represents the whole distance 

he travels, (180) ; and * 

20a; represents the whole distance B travels. 
. The Equation will therefore be 

29ar— a;2 = 20a;; 
from which a; =9 days. 

48. A farmer wishes to build a crib whose capacity shall be 1620 
cubic feet, and whose length, breadth, and height shall be in arithmeti- 
cal progression decreasing by the common difference 3. What must be 
the dimensions of the crib ? 

Let X irepresent the number of feet in length ; then 
x—Z represents the number in breadth ; 
a;— 6 represents the number in height ; and the Equation will be 

a:(a?-3)(a;-6)=:1620. 

Multiplying together the binomials in the first member, and transpo- 
sing 1620, we have 

a;3-9jr2_^183;_ 1620 = 0. 

This Equation is divisible by a:— 15; then 15 feet must be the 
length; 15—3 = 12 feet, the breadth ; and 15—6 = 9 feet, the height. 

49. One traveler sets out to go from A to B, at the same time at 
which another sets out from B to A. They both travel uniformly, and 
at such rates, that the former, 4 hours after their meeting, arrives at B, 
and the latter at A, in 9 hours after. In how many hours did each one 
perform the journey ? 

Let X represent the number of hours in which the first performed 
the journey, and y the number in which the second performed it. 
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Since the first arrives at B in 4 hours after their meeting, and the 
second at A, in 9 hours after their meeting, 

a:— 4 represents the numher of hours the first had traveled at 
the time of ^leeting ; 

y— 9 represents the number of hours the second had traveled 
at the time of meetuig ; hence 

ar— 4=y— 9. 
Novsr, the first travels in 4 hours, the distance traveled by the 
second in (y--9) hours; therefore the number of hours in which the 
first performed the whole journey is to the number of hours in which 
the second performed it as 4 is to y— 9 ; that is 
x:y \: A:', y— 9. 
Reducing this proportion to an Equation, 

ary— •9ar=4y. 
From the first Equation, 

2;=y— 5. 
Substituting this value of x in the second Equation, and reducing, 
y2-18y=~45; 
firom which y=15 hours; and as a:=y--6, we have a;=rl5— 5=10 
hours. 

50. A lady on being asked the ages of her three little boys, answered 
that they were in harmonical progression ; and the sum of their ages 
was 22 years; and that if the ages of the two elder were each in- 
creased by ^ of itself, the three would then be in geometrical progres- 
sion. What were their respective ages ? 

Let X represent the age of the youngest, and y the age of the next 

older ; then 

22— a:— y represents the age of the oldest ; and as the ages are 

in harmonical progression, 

X : 22— ar-y : : y-x : (22-a;-y)-y, (182). 

Now, increasing the ages of the two elder, each by J of itself, 

4y 

-^ represents the age of the second ; 

o 

4 

- (22— a;— y) represents the age of the oldest ; and as the ages 

o 

are now in geometrical progression (185), 
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Reducing the proportion to an Equation, transposing, and adding 
similar terms, 

y2— 2a:y=2a;2— 442;+22y. 

Performing the division indicated in each member of the first Equa- 
tion, and reducing, 

Multiplying the second Equation by 3 and the third by 2, we have 

3y2_6a:y=6a;2— ]32j;+66y ; 

8y2-{-6a:y=:132a?-6a?2. 
Adding these Equations together, 

lly^=66i/ ; hence y=6 years. 
We can now easily find a; =4 years ; and 22-— 4— 6=12 years, the 
age of the oldest'. 

51, A person wishes to construct two cubical reservoirs which shall 
dijSer in their linear dimensions by 4 feet, and which shall together 
contain 5824 cubic feet. What must be the dimensions of the two 
reservoirs ? 

Let X represent the number of feet in each dimension of the less 
reservoir ; then 

ar+4 represents the number of feet in each dimension of the 
greater; 

x^ represents the number of cubic feet in the capacity of the less^ 
(x+iy represents the number in the capacity of the greater. 
By the problem, we shall now have 

a;3+(i+4)3=5824. 
Developing the binomial in the first member, adding similar terms, 
and dividing by 2, . 

' x^-^6x^-\-24:X=28S0. 

Using the lower divisors of the known term 2880, we shall find 
that the preceding Equation with all its terms transposed to one side 
is divisible by a;— 12 ; hence 12 feet must be the length of each dimen- 
sion of the less reservoir ; and 124-4=16 feet must be the length of 
each dimension of the greater. 

52. Two partners, A and B, divided their gain, which was $60, 
when.B's share was found to be $20. A's capital was in trade 4 
months : and if the number 50 be divided by A's capital, the quotient 
will be in the number of months that B's capital, which was $100, con- 
tinued in trade. What was A's capital ? and the time B> was in trade ?• 
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Let X represent the number of dollars in A's capital ; then 

50 

— represents the number of months B's capital continued in 

trade ; and as B's gain was $20, A's gain was 60 — 20, or 40 dollars. 

As the respective shares of gain are in the compound ratio of capital 
and time (131), we shall have 

4a;:100x — : : 40 : 20 ; 

X 

50 
which converted into an Equation will give a?=$50 ; hence ■—- =1 

oO 

month, was the time B's money continued in trade. 

53. Let there be a square whose side is 110 inches; it is required 
to assign the length and breadth of a rectangle whose perimeter shall 
be greater than that of the square by 4 inches, but whose area shall 
be less than the area of the square by 4 square inches. 

Let X represent the length, and y the breadth ; then 

2x-\-2y represents the perimeter of the required rectangle ; and 
Since 110x4, or 440 square inches is the perimeter of the square, 
we shall have the Equation 

2ar+2y=440+4. 
Now, 110x110, or 12100 square inches, is the area of the square , 
and 

xy represents the area of the required rectangle. 
• The second Equation will then be 

a:y= 12100—4. 

From the second Equation, 

12096 

X-=: • 

y 

Substituting this value of x in the first Equation, and reducing, 

22/2— 444y= 24192; 

which will give y=96 inches ; and x is now easily found =126 inches. 

54. There is a number consisting of three digits which increase 
from left to right by the common difference 2; and the product of the 
three digits is 105. Required the number. 

Let X represent the hundreds' figure ; then 
x-\-2 represents the tens' figure ; 
a; +4 represents the units' figure ; and we shall have 

ir(ar+2)(.r+4)=105; or 

a;3+ 6.^2+ 8j;= 105. 
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We shall find that this Equation with 105 transposed to the first 
member is divisible by a;— 3 ; hence 3 is the hundreds' figure, 3 + 2=5 
is the tens' figure, and 3+4=7 is the units' figure ; therefore the num- 
ber is 357. 

55. A person b9Ught two pieces of cloth for $63. For the first 
piece he paid as many dollars per yard as there were yards in both 
pieces, and for the second as many dollars per yard as thefe were yards 
in the first more than in the second ; also the first piece cost six times 
as much as the second. What was the number of yards in each piece ? 

Let X represent the number of yards in the first piece, and y the 
number in the second ; then 

x{x-i-y) represents the number of dollars he paid for the first 
piece; and 

y{x—y) represents the number of dollars he paid for the second 
piece. 

We shall now have the Equations 

a<a?+y)+y(a;--2/)=63 ; 
a<a;+y) = 6y(a;— y). 
Substituting the value of cc{x-\-y) horn the second Equation for 
^iC+y) in the first, and adding similar terms, 
7y(ic— y)=63; hence 
y(:r— y)=9. 
From this Equation we shall easily find 

9+«/2 
a;= ~* 

y 

Substituting this value of a?, and the value of y{x-^y) as found 
above, for these quantities, respectively, in the second Equation, 

81 + 27y2+2y^ ^^^ 

which may be reduced to 

2y*-27y2 = -81: 

from which y will be found =3 yards, (263) ; and x is now easily found 
= 6 yards. 

56. There i» a number consisting of four digits which decrease from 
left to right by the common difference 2 ; and the product of the four 
digits is 945. Required the number. 
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Let X represent the thousands' figure ; then 

x—2 represents the hundreds' figure ; 

x—4: represents the tens' figure ; 

x—6 represents the units' figure. 
The Equation is 

ir(a;— 2)(a;— 4)(a:— 6)=945; or 

.r4-12ar3+44a;2~48a;-945=0 ; 

which will be found to be divisible by a;— 9 ; hence 9 is the thousands' 
figure, 9—2=7 is the hundreds', 9—4=5 is the tens', and 9—6=3 is 
the units' figure ; and the number is 9753. 

57. A gentleman purchased two square lots of ground for $300 ; 
each of them cost as many cents per square rod as there were rods in a 
side of the other, and the greater contained 500 square rods more than 
the less. What was the cost of each lot ? 

Let X represent the number of rods in a side of the greater lot, and 
y the number in a side of the less ; then 

a;2 represents the area of the greater lot ; 

y^ represents the area of the less ; 

ar^y represents the cost of the greater, in cents ; 

y^x represents the cost of the less, in cents ; then, 300 dollars 
being equal to 30000 cents, the first Equation will be 

xhj+y^x =30000; 
and, by the problem, the second Equation will be 

3^2 — 2/2-500. 

Decomposing the first member of each of these Equations, 

{x+y)xy =30000; 

{x-{-y){x^y)=500. 
Dividing the first of these Equations by the second, and reducing 
the result to its lowest terms, 

XV 

= 60 ; hence 



x—y 

(6) xy=60x—60y. 

Now, assuming x=z+w^ and y=z-'W, and substituting these vames 
of a; and y in the sixth and second Equations, 

(7) z^'-w^=l20w; 

Azw=600. 
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From the last Equation, 



"" w 
Substituting this value of z in the seventh Equation, 

^ — -^ —w^z=z\2(iw\ or 

i^-hl20«?3=: 15625; 

125 
from which «;=5, (2Q8) ; hence 2= -r- =25 ; a:=25+5 = 30 rods ; 

y=: 2d— 5=20 rods. 

Therefore the greater lot cost (30)2 x 20 = 18000 cents =180 dollars ; 
and the less cost (20)2x30= 12000 cents =120 dollars. 

58. A merchant bought a number of bales of cloth. The number 
of pieces in each bale was 10 more than the number of bales, and the 
number of yards in each piece was 5 more than the number of pieces 
in each bale ; and the whole quantity was 1500 yards. What was the 
number of bales ? 

Let X represent the number of bales ; then 

a:+10 represents the number of pieces in each bale ; 
a:+ 15 represents the number of yards in each piece. 
The Equation will now be 

a<a:+10)(a:+15)=1500; or ' 
a;3+25a;2+150ar- 1500=0. 
Taking the smaller divisors of the known term, it will be found that 
the preceding Equation is divisible by ar— 5 ; hence the number of bales 
was 5. 

59. A person dies, leaving children, and a fortune of^46800, which, 
by his wiU, is to be divided equally amongst them. Immediately after 
the death of the father, two of the children also die, in consequence of 
which each surviving one receives $1950 more than he was entitled to 
by the will. How many children did the father leave? 

Let X represent the number of children the father left ; then 

represents the number of dollars bequeathed to each ; 

— represents the number each received after two Imd died ; 

and, by the conditions of the problem, 
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z—2 X 

which may be reduced to 

1950cc2— 3900a:=£93600; 
firom which a; will be found equal to 8. 

60. A coach set out from Cambridge for London with 4 more tjut- 
side than inside passengers. Seven outside passengers went at 2 
shillings less than 4 inside ones, and the fare of the whole amounted 
to £9. At the end of half the joumey, 3 more outside and one more 
inside passenger were taken up, in consequence of which the fare of the 
whole was increased in the proportion of 19 to 15. Required the 
number of passengers at first, and the fare of each. 

Let X represent the number of inside passengers, y the number of 
shillings each one of them paid, and z the number of shillings each 
outside passenger paid ; then 

x+4: represents the number of outside passengers ; 
4y represents the fare of four inside passengers ; 
7z represents the fare of 7 outside passengers; and the first 
Equation will be 

72=4y--2. 

xy+{x-\-4:)z represents the fare of the whole ; and since £9 is 
equal to 180 shillings, the second Equation will be 

xj/+{x-{-^)z-lSO. 

{x+l) represents the number of inside passengers after 1 more 
was taken up ; 

(a;4-7) represents the number of outside passengers after 3 more 
were taken up ; 

{x+l)y;\-{x-{-7)z represents the fare of the whole number now 
in the coach ; and by the problem, we shall now have 

{x-h l)y+(ar+7> : 180 : : 19 : 15. 

From the first Equation, 

(3) 7:3-4y=-2. 
From the second Equation, 

(4) xi/-\-xz-{-4z-180. 

Multiplying together the extremes and means of the proportion, and 
dividing the resulting Equation by 15, we have 

(5) xy-]-7/ + xz-\-7z=^22S. 
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Subtracting the fourth Equation irom the fifth, 
y+3i2;=48; 
from which and the third Equation, we shall easily find ^=18 shillings, 
and 2;= 10 shillings ; and substituting the values of y and z in the second 
Equation, we shall find aj=:5, the number of inside passengers ; hence 
64-4 = 9, was the number of outside passengers. 

61. There is a iraction, which inverted and increased by J will be 
greater than 2 ; but if its numerator be increased by 2, the value of 
die fraction will be greater than -J-. What is the firaction ? 

JL<et - represent the fraction ; then 

p or X, represents the fraction inverted : «id by the conditioiis 
of the problem, 

.=+|>2,and?>^ 
From the first Inequatioa we find 

and firom the second, ar<6. 

Then since the greater the divisor the less the quotient, and con- 
versely, (147) ; dividing 1 by each of these values of ar, we have 

- < -, and, - > ^• 
X 6 a; 6 

The required firaction is there£>re less than f and greater than \. 

62. In a purse which contains 24 coins of silver and copper, each 
silver coin is worth as many pence as there are copper coins, each cop- 
per coin is worth as many pence as there are silver coins, and the whole 
is worth 18 shillings. How many were there of each kind of coins ? 

Let X represent the number of silver, and y the number of copper 
coins; then 

a:-fy=24. 

Now, xy-^-yx, or 2xy, represents the whole value of the silver and 
copper coins ^ <and since this value is 18 shillings, or 216 pence, we 
shall have 

2a:y=216. 
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From the second Equation, . 

108 

y 

and nibstituting this value in the first Equation^ we shall find y= 18 ; 

hence «= -r^ =6. 
lo 

63. The square root of a certain number plus 4 is less than 9 ; and 
ten times the square root of the number minus 2, is greater than 8 times 
the square root of the number plus 4. What is the number ? 

Let X represent the number ; then 

V^-h4<9; 
10y'a;-2>8v'a;+4. 
From the first Inequation, 

-V/a;<5; or aj<25. 
From the second, 

2ya;>6 ; orflr>9. 
Hence the required number is between 9 and 25. 

64. A and B traveled on the same road, and at the same rate, 
from Huntingdon to London. At the 60th mile stone from London, A 
overtook a drove of geese, which were proceeding at the rate of 3 miles 
in 2 hours ; and 2 hours afterwards met a wagon which was moving at 
the rate of 9 miles in 4 hoUrs. B overtook the same drove of geese 
at the 46th mile stone, and met the same wagon 40 minutes before he 
came to 31st mile stone. Where was B when A reached London? 

Let X represent the number of miles each traveled per hour ; then 

since the geese were moving at the rate of ^ miles per hour, and were 

overtaken by B at the 45th mile stone, or 5 miles nearer London than 

I when A overtook them, 

3 10 
6 — -, or — , is the number of hours that A had passed the 50th 

mile stone, when B came to the 45th mile stone ; 

10.2? 

— — represents the distance A was from the 50th mile stone 

o 

when B reached the 45th mile stone ; 

I0.r 

— - —5 represents the distance A teas in advance of B 
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Since A met the wagon 2 hours after passing the 50th tnile stone, 

50— 2a: represents the distance of the wagon from London when 

it met A. 

As B met the wagon 40 minutes or f of an hour before coming to the 

8 1st mile stone^ 

2x 93+ 2a? • . 

31+ — , or — - — , represents the distance of the wagon from 
o o 

London when it met B ; 

— - — — (50 ~ 2a;), or — - — , represents the distance the 
o o 

wagon moved from the time it met A to the time it met B ; 

8a?-57 9 32X-228 , , ^^ 

— ' '- -ji or — , represents the number of hours the 

wagon was moving the above distance ; 

32ar-228 32a:2-228a; ^ ,. . 
— XX, or — , represents the distance A had 

traveled since meeting the wagon, at the time B met it. 

Then this distance plus the distance the wagon had moved from the 
time of meeting A to the time of meeting B is equal to the distance A 
was in advance of B, 

Hence we shall have the Equation 

32a;2- 228a; 8a;— 57 __ 10a; _ 

27 ^ ~3~" ^ ~3 ' 

which may easily be reduced to 

32x2-2462;=378. 

This Equation will give a; =9 miles, the distance each traveled per 
10a; 
hour ; and as —^ —5 represents the distance A was in advance of B, 

we have y* of 9—5, or 25 miles, for the distance between them when 
A reached London. 
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